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(54) CRYSTALLINE FREE CEFTHIOFURIC ACID, COMPOSITION ON SAID AND METHOD OF ITS SYNTHESIS 

(57) Abstract: 

FIELD: antibiotics, pharmacy. SUBSTANCE: 
invention describes a crystalline form of 
free acid of cephalosporin antibiotic 
cefthiofur of the formula (I) exhibiting the 
more purity degree and thermodynamic 
stability as compared with that of amorphous 
form, invention describes also a method of 
its synthesis and a pharmaceutical 
composition containing on said that is used 
for treatment of human and animals with 
bacterial infections. EFFECT: improved 
method of synthesis, enhanced effectiveness 
of composition. 22 cl, 9 dwg, 2 tbl, 9 ex 
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(54) KPMCTAJinHHECKAfl CBOBOflHAfl LlEOTHOOyPOBAfl KHCJIOTA, KOMn03HI4Mfl HA EE OCHOBE M 
CnOCOB EE nOJiyHEHMfl 

(57) PecpepaT: 

OnwcbiBaeTca KpucrannmecKan cf)opivia 
cbo6oahoR KucnoTbi L^ecfjanocnopMHOBoro 
aHTn6noTHKa i^ecfyrHoctDypa cjaopMynbi I, Koropaa 
o6naflaeT 6anbLiiefi xi/iMMMecKofi mhctotoE \a 
flBJiflercn TepMOflHHaMi/HecKH 6onee 
CTaenribHO^, HeM aMOpcf)Hafl c£opMa. 
OnMCbiBaeTCfi TaioKe cnoco6 ee nonyneHMfl v\ 
4>apMai4eBTWHecKa« KOMno3W4i/ifl, coflep>Kainafl 
ee Anfl neneHMfl 6aicrepnajibHbix HHcfeeKUHR y 
nenoBeKa mjim >KMBOTHbix. 4 c. n 18 3. n. cfc-fibi, 
9 uji., 2Ta6n. 
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H3o6peTeHne KacaeTca hobom 
KpucraxiJinMecKoCi cfeopMbi cbo6oaho^ 
u,ecf)TMO(|)ypoBoft KUcnoTbi, cnoco6a ee 
noJiyHeHMfl m cfjapwiaijeBTM'-iecKMx KOMno3MLi,MPi, 
coflep>Kai^Mx 3Ty KpncTannnMecKy»o 0opMy, c 
nocreneHHbiM BbicBo6o>KAeHMeM. 

npeflnocbiriKu M3o6peTeHMfl 

M3BecTHo MHOKecTBO u,ecf)aJiocnopMHOBbix 
coeAMHeHMW, mx npoMSBOAHbix \a cnocoSoB mx 
noJiyneHMfl. HanpMwiep, M3BecTHbi cneflyioii^ne 
coeMUHeHMfl: aMopcfeHbiM" i4ecf>ypoKcviMaKceTMJi, 
era KpwcTannnHecKafl HarpneBafl cojib, ero 
Hac^TupnA^HOBoe npoM3BOAHoe m ero 
nanyTopHbiR rHAPar IHst. CIJJA 4820833; 
4298732; 4442101/; KpucTannMHecKHPj 
i^ecfceMKapSoKCMnaT HaTpun fUar. CLUA 
4692519/; KpMcranjiMHecKMft L^ecpeMrenTarnApaT 
/naT. CUJA 4555404/; KpMCTanjiMMecKMM w~ wnw 
TpurnApaT qecf>ajiocnopMHa /l~laT. CLUA 
4812561; 5017380; 4933443/; MOHOMApaT 
i4e*aAP0KCMJia /naT. CUJA 4898938/; 
6e3BOAHbitf KpucTajinnMecKM^ i4ec()Ta3HAHM m 
ero neHTamAPST /naT. CUJA 4624948; 4616080; 
EBp.naT.0278656/; nnpponnAOHOBbifi coJibBaT 
aMOKCkmwinMHa HaTpufl /naT. CUJA 4318852/; 
MOHorMApaT Ltecfia3onnHa HaTpua /naT. CUJA 
4104470/; KpHCTanjiMHecKtw 
o-4)opMMJii^ecf)aMaHAOii /naT.CUJA 40061 38/; 

COJ1H npOM3BOAHblX 

3-aueTOKCnMeTMn-7-(MMMHoaL4eTaMMAo)-L4ecjDano 
CnopirfHOBOM KMCJIOTbl, KOTOpbie MOP/T 6blTb KaK 

KpncTanriMMecKMMn, TaK v\ awiopcfcHbiMM /naT. 
CUIA 5103012/; KpncTannnMecKuPi MOHorMApaT 

7-JD- <x -aMMHO- oc 

(p-rnApoKcnc(3eHHJi)aL^eTaMMAo] 
-3-MeTnn-3-i4ecj3eM-4- KapooHOBOM kucjiotw 
/naT. CUJA 4504657/; KpMCTanrmqecKafl 
ruAPoxnopMAHa^ corib 

CMH-7-[[(2-aMMHO-4-THa30JlMJl)(MeTOKCHMMMHO) 

ai^eTunJaMUHo] 

-3-MeTMJi-3-u i ec|3ewi-4-Kap6oHOBoft KUcnoTbi f\~\ar. 
CUJA 4400503/; KpncTannMHecKne 

conn-aAAyKTbi uecfeMOBofi KncnoTbi /KaHaACKaa 
3anBKa Ha naT. 2018794/; KpucTannnMecKn^ 
(nMBanonnoKCM)MeTMn 7 p - 

[2-(2-aMMHO-4-Tna3onnn)aueTaMMAo]-3-[[[1-[2-( 
AnweTMJiaMUHO) 3Tnn] 

-1H-TeTpa30Ji-5-nn]TMo]MeTnn]-3-L4ect5eM-4-Kap6 
OKcnnaT (Chemical Abstracts 97: 38761q 
(1982)); KpucTannnHecKnK uec^aneKCMH 
(Chemical Abstracts 84: 184895j (1976)); 
KpncTannwHecKM^ MOHorMApaT u,e4>aneKCMHa 
/naT. CUJA 3531481/; KpMCTanJiMHecKMM 
TeTparnApaT 7-(D- 

2-Ha4)TMJimMUi>iriaMtiAo)-3-MeTMn-3-L4ect3eM- 
-4-Kap6oHOBOfi KncnoTbi /naT. CUIA 4474780/; 
nojiyneHne KOHKpeTHbix KpncTannnMecKHX 
i^ecpanacnop^HOBbix coepyiHeuvift c noMou^bio 
nepeweiiJMBaHMS \a Ao6aaneHMn MeTaHOJia m 
6yTMnaueTaTa (Chemical Abstracts 110:212490 
z (1989))); cnoco6 nonyneHMf? mhctwx 

KpMCTannHMeCKMX aHTM6MOTMKOB, T3KMX KaK 

neHML4tfJuinH \a u,ecfcianocnopMH, nyTewi 

06pa60TKM 3TaHOJ!OM B OAHy MJ1M B ABe CTaAMM 

/naT. CUIA 4912211/. 

Ha ocHOBaHUM oojibiijoro nucna MMeioiAMXCfl 
naTeHTOB m nuTepaTypHbix ccbinoK no 
L\ecf)anocnopnHOBbiM coeAMHeHMflM 
oKasbiBaeTcn, hto 6e3BOAHan mjim 
HeconbBaTHpoBaHHan, HecojieBafl 
KpMCTannnHecKaf} cf)opMa i^ec^anocnopHHOBoro 
coeAMHeHMfl BCTpenaeTcn peAKO. SojibtiMHCTBO 

T3KMX Kpi/ICTaJlJlUHeCKMX cf)OpM HBflfllOTCfl 

coriflMM, ri^ApaTaMn, conbBaTaMM hjim APyrMMM 

MX npOH3BOAHblMH. 
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B naT. CUIA 4464367 onncaH M 3aflBJieH 
qec^anocnopiiHOBbiM aHTM^MOTWK 
7-[2-(2-aMMHO-1 ,3-Tna3on-4-MJi)-2- 

MeTOKCMHMHHO)ai^eTaMMAO] 
-3-[((J)yp-2-MJ1Kap60HMJl)Tl10MeTMJl]-3- 

L\eo>eM-4-Kap6oHOBa^ KwcnoTa (HaabiBaeMan 
TaiOKe 7-[2-(2-aMMHO-4- 

THa30Jl M Jl)-2-MeTOKCM M M n ho) a4eTaM mao)-3- [2- 
cjDypaHMnKap6oHMJiTMOMeTHJi)-8-oKco-5-Tna- 
-l-aaaeHMMKJio^^.O] ofcr-2-eH-1-Kap6oHOBOM 
KMcnoTovi) c|DopMyjibi I, n pe ACTa bjh e h h on b 
pasAene CTpytcrypHbix 4>opMyn, Aanee, ee cojim 
co menoMHbiM MeTannoM, LAenoMH03eMenbHbiM 
weTannoM n aiwuHOM no KapSoKcnribHoPi 
KMcnoTHoC^ rpynne m nenco rnAporiM3yeMbiM 
acfiMpHbiM rpynnaM. 3tm coeAHHeHMfl cboSoahom 
L4eo>anocnopMHOBOM KncnoTbi M3BecTHbi b 
HacTonuL^ee BpeMfl noA o6lhmm Ha3BaHneM 
"L^e4)Tno4)yp". Cm. TaiOKe Merck Index, Eleventh 
Edition, 1948 /1989/. 

L4ec{>™oct>ypoBbift HaTpH^ o6whho 
nocTaBJifleTCfl Ha pbiHOK KOMnaHnet^ "Aae 
AnA>KOH KoMnaHH" b BHAe CTepuxibHoro 
pacTBopa IMAXCEL® nnn EXCENEL® aha 
neneHMfl pecnwpaTopHbix 3a6oneBaHMw y 6wkob 
/P3B/. 3tot npoAyKT bboa^t BHyTpmyibimeHHO 
/TM/ b TeHeHHe ot Tpex ao nflTM AHeR, 
Mcnonb3ya cyTOHHbie Aoa^i. 

CBo6oAHafl KUcnoTa \a KaTMOHHbie conn c 
MeTannoM hum 3Mmhom a TaiOKe 

CJ10>KHO3CtlMpHb!e cf)OpMbl STOrO 

i4e4)anocnopMHOBoro aHTM6MOTMKa MHorAa 

XMMMHeCKM HeCTa^MJIbHbi M nOJiyHaiOTCfl B BMAe 
aMopcjDHbix BeLAeCTB, KOTOpbie TpyAHo 
noAAaioTCfl oMMCTKe, m ABrmioTCfl MeHee 
>KexiaTenbHbiMM npM npon3BOACTBe coAep>KaiHMX 

MX CjDapMaueBTMMeCKMX KOMnOSML^MR. 3Ty 

aMopcf)HyK) GBo6oAHyK) KMcnoTy m cojim tdvaho 
nepeBecTM b TBepAoe cocTOAHMe a^a 
BbiAeneHM^ m pa6oTbi c hmmm Ha npeAnpMWTMflx, 
npoM3BOAniMMX opapMai^eBTMMecKyK) npoAyKi^MK>; 
MX npeAnoMMTaK3T M36eraTb b 

cf)apMaueBTMHecKOM npon3BOACTBe. 

OAHaKO KaK nonynMTb KOHKpeTHyto 
KpMCTannMMecKyK) cjDopMy KOHKpeTHoro 
neKapcTBeHHoro coeAHHeHMfl, npeACKa3aTb 
TpyAHo. ToMHee TpyAHo npeACKasaTb, KaK 
nonyHMTb 6e3BOAHyw mjih HeconbBaTHpoBaHHyio 
mhm HeconeByio KpMCTanjiMHecKyK) c|)opMy 
qeo>ajiocnopMHa. 

063op MHCjDOpiViai4HH 

B naT. CUJA 4464367 /Labeeuw m aP^. «aK 
yKasaHO Bbiiue, onMcaHo nonyneHMe awopo>HOM 

CjDOpMb! L^ecflTMOCtJypOBOM CBOSOAHO^ KMCflOTbl B 

npMMepe 1 (b). 

B naT. CUJA N 4937330 /Sack h pp.1 onwcaHo 
nonyHSHi^e HaTpweBoCi conn LjecJyMocfcypa nyTeiw 
He^TpanM3ai4MM xnopMCTOBOAopoAHoPi cojim c 

nOMOLL^bK) OCHOBHO^ KaTMOH006MeHHO^ CMOJIbl. 

AMopHan CBo6oAHafl KMcnoTa onMcaHa b 
KaMecTBe npowie>KyTO'HHoro BemecrBa. 

B naT. CUIA 4902683 /Amin, m AP-/ onMcaHbi 

M 3aflBJieHbl 6pOMMCTOBOAOpOAHa« M 

xnopMCTOBOAopoAHan cojim qec^TMoc^ypa, 

KpMCTaJUlMMeCKa?! Cf)OpMa XJIOpMCTOBOAOpOAHOR 

cojim, cnoco6 mx nojiy^eHMn m coAep)KaLiL\Me mx 
cfiapMaueBTMMecKMe KOMnosMi^MM Ana 
npMMeHeHMfl b BeTepMHapMM. B naT. CUJA 
5079007 /Putnam) onMcaHbi MMnJiaHTaTbi c 

KOHTpOJIMpyeMbiM BbSCB060>KAeHMeM 

aHTMGMOTMKa, coAep>Kainee KpMCTannMMecKyK) 
rMAPoxjiopMAHyra conb m awiopc^Hyio HaTpMeByio 
cojib ue4>TMOct3ypa. 

B naT. CUJA 4877782 /Cazers m ppj 
onMcaHbi KOMnneKCbi t^ecjDTMoc^ypa c u,mhkom, 
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npuweHUMbie b KanecTBe aHTn6noTWKOB, 
oco6eHHO 3 BSTepuHapn n . B flaT. CUJA 5143137 
/Cazers m ap' onucaHbi AHcynbcfwAHbie 
npoM3BOAHbie uec^THocfcypa, npuMeHUMbie b 
KaMecTBe aHTn6aKTepnaribHbix cpeACTB, 
oco6eHHo b BeTepuHapMM. 

B Uar. CLUA 4912212 /Ochiain flp./ M 
4973684 /Ochiai m flp./ onncaHbi coeAHHeHun 
uremia, coAepwamue ocraTOK 

HyKneoc^mibHoro coeAMHeHMfl b nonowei-MM 3. 

B naT. CLUA /5013713 /Mitchell/ onucaHbi 
cnoco6bi nponoHmpoBaHHoro BbicBo6o>KAeHHH 

GHOJlOrHHeCKH aKTHBHblX COMaTOTponilHOB. 

B naT. CLUA 4521431 /Crookes/ onucaHa 
HOBaji KpMCTannwqecKajq cfxopMa paHWTMAMHa, 
o6o3HaHeHHafl "cfeopMa 2", KOTopa* o6naAaeT 
ynyHiueHHbiMH xapaKTepucTHKaiwn b OTHoweHW* 
c(3HJibTpaL^MM w cyiUKt/i no cpaBHeHwo c 
KpuicTanjiMMecKoft cf)opMoCi 1. Hoover, 
"Dispensing of Medication", 8 th Ed., Mack Pub. 
Co. /1976/; \a J.R. Robinson. Ed., "Sustained 
and Controlled Release Drug Delivery 
Systems", Marcel Dekker, /1978/ onucbiBaioT 
wieroAbi nponoHrnpoBaHMfl BbicBoOowfleHUfl 
neKapcTBa b opraHHSM nyTewi yMeHbujeHKfl ero 

paCTBOpHMOCTI/l /OAHMM HJ1H HeCKOflbKHMH 

cnoco6aMH/, mto ywieHbiuaeT cKopocTb 
pacTBopeHna, ecnn neKapcTBO p@\ot b BMfle 
cycneH3i/tu. V. H. Guerrini et al., 
"Pharmokinetic evaluation of a slowrelease 
cefotaxime suspension in the dog and sheep", 
Am.J. Vet. Res., vol. 47, no 9, /1986/ 
o6cy>KAaioT KOHU,enm>iio KOMnoanL^nCi c 
AnMTeiibHbiM BbiCBoGo>KA©HMeM. B pa6oTe 
Guerrini w AP oni/tcaHo, mto noAKO>KHoe /SC/ 
BBeAeHne u.ecjxrraKCMMa b bwa© MacnflHoB 
cycneH3MM cooaKaiu m OBqaM ooecnenuiBaeT 
VAOBJieTBopHTenbHbie h conee 

npojioHrnpoBaHHbie KOHi^eHTpai^nn b nna3Me 
/C p/, newi 9To npoMcxoAMT b cny^ae, KorAa 

BHVTpHMblLUeMHO /1M/ (TOnbKO OBLjaM) MJ1M 

noAKO>KHO (oBL\aM m co6aKaM) bboahtch BOAHbitf 
npenapaT. 

Hn b oahom M3 3THX ccbixioK He onwcaHa 
KpwcTajrinHHecKas cfropwia L^ecf)Tnocf)ypa b 

6e3BOAHOM HJ1H HeCOJIbBaTHpOBaHHOM 

COCTOflHW/1 M KOTOpafl ABflfleTCfl CBOOOAHOfi 

KHcnoTow mjih He conbio. 

KpaTKoe onucaHne w3o6peTeHWfl. 

HacTOflinee M3o6peTeHMe, b HacTHOCTi/i, 
othochtch k KpucrannnHecKOMy coeAHHeHHfo 
cfDopMynbi 1, KOTopoe flarmeTCfl 7- 
2-(2-aMMHo-1,3-Tiia30Ji-4-nn)-2-MeTOKCMiiMMHo)a 
UeTaMHAo] -3-[(<$yp- 2-nnKap6oHMJi)TMOMeTMJi] 
-3-ue<t)eM-4-Kap6oHOBoCi kmcjiotom, 

k KOMno3nunn, coAep>Kau4ei/i coefliiHeHne 
4)opMynbi I, npuneiw yjiyMLueHne 
xapaicrepM3yeTC« TeM, hto: 

no MeHbiuefi Mepe copoK npoueHTOB (40%) 
coeAMHeHMfl HaxoAViTc* b KpucTanxiMMecKO^ 
cjDopMe; 

cfjapMaqeBTHMecKan KOMnosi/mKfl coAepHCMT 
KpucrannnHecKoe coeAtfHeHHe cfeopMynbi I; 

cnoco6 nojiyneHMfl KpucTanni/iHecKow 
cbo6oahom KucnoTbi cf)opMynbi I BKJllOHaeT 
CTaAMH: 

a/ o6i=eA^HeHMe pacTBopa coeAUHeHMfl 
cftopMynbi 1 b pacTBopnTene, cwieujHBaiomeMCfl 
c boacm, npn TeiwnepaType Me>Kfly 20 v\ 60°C c 
boaom. 

flanee no TeKCTy 3a«BKH cneAyiOLuwe 
TepMMHbi MMeiOT yKa33HHoe 3HaHeHne: 

'TlocTeneHHoe BbicBo6o>KAeHMe" 03HaMaeT, 

MTO JieKapCTBO B KOMn03Hl4HM CTaHOBMTCfl 

GMonornHecKM AOCTynHbiM Ann nau,neHTa c 
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pasiviepeHHofi cKopocTbio b TeneHkie 
nponoHrvipoBaHHoro nepnoAa speMeHM. 

"<UapMaqeBTMMecKH npneMneMbiK HocuiTejib 
wnw Ao6aBKa" osHa^aioT nio6oR HocnTenb nnn 
Ao6aBKy, KOTopbie o6biMHO ncnonb3yK)TC« b 
c^apMaUjeBTunecKHX KOMno3wu,Hflx n xopomo 
M3BecTHbi h MoryT 6biTb nerKo npuroTOBneHbi 
cnei^nanncTOM b AaHHOf^ o6nacTH. TaK^M 
HocnTeneM nnn Ao6aBKOM MoryT 6biTb 
TBepAbiMH, )KHAKHMii vi coAepxaT oahh vmv\ 
6onee cycneHAnpyiou4HX, Ancneprnpyiou^kix 
areHTOB, cTa6nnn3aTopoB, 9MynbraTopoB, 
6y4)epoB, sarycTHTeneK, noAcnacTHTenei^, 
apoMaTM3aTopoB, KpacHTeneft unw 

KOHCepBaHTOB. 

"PacTBopuwocTb" - 3TO np^Moe cneACTBMe 
cTpyicrypbi TBepAoro BemecrBa m 
Me>KMoneKyjiflpHbix cmji, yA© P>km Batoinkix ero 
qacTHi^bi BMecTe; oHa onpeAenfleTcn KaK 
KOJinnecTBo neKapcTBa, KOTopoe HaxoAMTCfl b 
pacTBope, KorAa AOCTirfrHyTO paBHOBecne Me>KAy 

paCTBOpOM M BemeCTBOM B TBepAOM COCTOflHUM. 

"CKopocTb pacTBopei-Mfl" - 3TO b nepeBOAe 

Ha A3blK KHHeTHKM 03HaMaeT paCTBOpMMOCTb B 

cnynae xopoiuo nepeMeujMBaeMoCi cMCTewibi b 
ycnoBMJix norpy^eHMJi. 

"BbicBo6o>KAeHne in vivo" - 3ro 
6MOJiorvmecKoe cneACTBkie cKopocTM 
pacTBopeHMfl coeA^HeHUfl, KOTopoe 
xapaKTepn3yeT0fl BpeiweHeM AocTM)KeHHfl 
MaKcuwaxibHO^ KOHi4eHTpai4MM v\ MaKewwanbHoPi 
KOHi4eHTpai4nei^ b 6nofiornHecKo« >khakocth b 
npoueHTax. 

"rurpOCKOnMHHOCTb" - 3TO cnoco6HocTb 
coeAHHeHMfl nomoLAaTb Bnary nnn BbiAe^sTb ee 
b aTMOccfDepy c i/iswieHeHfieM oTHocnTenbHoi^ 

BJiaKHOCTI^. 

M3o6peTeHne oTHocnTca k KpucTannnnecKoK 
(jsopMe 7-[2-(2-aMHHO- 

1 ,3-TMa3on-4-mi)-2-MeTOKCM m m m Ho)ai4eTaMMAo] 
-3-[(ct>yp-2-MJiKap6oHMJi) 

TMOMeTMnJ-S-l^eC^eM-^-KapGoHOBOM KMCnOTbl 

(Ha3b{BaewoM TaioKe 

7-[2-(2-aMMHO-4-Tna3onnn)-2-MeTOKCHMMMHo)au^ 
eTaMMAO] -3-[2- 

-(0ypaHnnKap6oHwriTHOMeTMn)-8-oKCO-5-Tvia-1-a 
3a6wi4MKno[4,2,0] oKT-2-eH-1 -Kap6oHOBOM 

KMCnOTOkl), M3BeCTHOM T3K >Ke K3K L^ec|DTMOC(3yp, 

43opMynb! 1 B cxeMax 4>opMyn Aanee. 
KpucTannnMecKafl cfcopwia no HacTonLAeMy 
H3o6peTeHnio 6onee tohho onwcbiBaeTC« KaK 
HeconeBai? KpucTannMHecKafl cfeopMa 

L^ectDTMOCjDypa, KOTOpblPi ^BJIfleTCfl 6e3B0AHblM 
MJ1M HeCOJlbBaTMpOBaHHblM. 

KaK yKa3aHo Bbiuje, L\ecj3anocnopHHOBbi^ 
aHTM6noTMK MOMceT 6b!Tb Ha3BaH no jikd6oi^ M3 
Asyx pa3Hbix cucTeM HOMeHKnaTypw. 
HeKoropbie npeAnoMMTaioT 6onee c^opManbHyio 
cucTewy Chemical Abstracts, no KOTopotf 
coeAMHeHne Ha3biBaeTCfl KaK npoii3BOAHoe 
"enL^HKnwHecKoW" Koribi4eBo« cucTeMbi. Apyrne 
npeAnoHMTaroT 6onee npocTyio cucTeiwy 
HowieHicnaTypbi c "L^ecfaeMOBbiM" \\v\mou. 

KpwcTannnHecKne opraHMMecKne 
coeAHHeHMfl coctoht m eonbuuoro Mucna 
aTOMOB, KOTopbie pacnono>KeHbi b 
nepnoAMMecKOM nop^AKe b TpexMepHOM 
npocTpaHCTBe. CTpyKrypHan nepnoAMMHocTb 
o6bNHo flCHo npo5?BniReTCfl b onpeAeneHHbix 

CfM3WMeCKKX CBO^CTBaX, TaKHX KaK OCTpbie, 

MeTKMe cneKTpanbHbie xapaKTepMCTMKH b 
6oJibLiJMHCTBe cneicrpoB (Hanp^Mep, npn 
AUcjDpaKi^nn peHTreHOBCKHx nynefl, b 
MHqbpaKpacHbix cneiapax m TBepAO<})a3Hbix 
^MP-cneiapax). A^c^paKL^Mf? peHtreHOBCKHX 
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nvMefi /flPJV npn3HaHa oahhm M3 Han6onee 
HyBCTBMTenbHbix MeTOflOB onpeAeneHMfl 
KpucrannnMHocTn TBepflbix BemecTB. 
KpucTannb! nam neTKwe flucfipaKmioHHbie 
MaKcuiwyMbi npi/i onpeAeneHHbix ymax, 
comacyKDii^nxcfi c MewnnocKocTHbiMH 
paccTosHMflMn KpMCTannnMecKoK peweTKi/i b 
csooTBeTCTBHn c 33KOHOM Epsrra. 

HanpoTUB, aMopcjDHbie BemecrBa He 
o6jiaAaraT flanbHUM nopfiflKOM. Ohm Macro 
co,qep>KaT AonoriHUTejibHbiCi o&beM Me>Kfly 
MoneKynaMM, KaK b jkhakom cocto^hmm. 
AMopcpHbie TBepAbie BemecTBa oobiHHO AatOT 
peHTreHorpaMiwy 6e3 h©tkmx jiuhmm, c lumpokhmm 
AwqbcjsysHbiMH rano, BcneACTBHe oTcyTCTBMfl 
AanbHero nopflAKa noBTopeHHfl 
KpucrannnHecKovi peujeTKM. 

KpucTannnMecKMe MaTepnanw 
npeAnoMTMTenbHbi b 6onbiunHCTBe cnyMaes 
ct)apMauieBTHMecKoro npHMeHeHMfl. 
KpucrannnHecKne cpopMbi TepMOA^HaMMHecKH 
6onee cra6nnbHbi, MeM aMopcfcHbie cfcopMbi Tex 
*e BeLAecTB. 3Ta TepMOAMHaMMHecKaa 
CTa6nnbHocTb oTpa>KaeTCH b 6onee HM3KoPi 
pacTBopixiMOCTM n ynyHLueHi/M efwsMMecKofc 
yCTORHMBOCTM KpirfCTannHHecKofi <£opMbl. 
PeryrmpHafl ynaKOBKa MoneKyn b 

KpHCTaXlJlMHeCKOM TBepAOM Be la® ct Be 

npenflTCTByer BKJiKOMeHHK) XHMkiMecKi/ix 
npuMecetf. ("losTOMy KpMCTanriMHecKne 
BeiAecTBa oSbiMHO oonaAaiOT oonbwetf 
xnMUMecKOM mmctotoH, neM nx aMOpcfcHbie 
aHanorn. YnaKOBKa b KpHCTannMHecKwx TBepAbix 
BeiAecTBax yAep>Ki/iBaeT woneKynbi b 
onpeAeneHHbix no3i/n;Mnx b peiueTKe m cHWMcaeT 
noABM>KHOCTb Moneicyn, KOTopafl nanfleTCH 
npeAnocbiriKofi Ann xuMMMecKMX peaKLji/ifi. 
rioaTOMy KpucTannnHecKne TBepAbie BeiAecTBa, 

C BeCbMa He3H3H UTeJlbH bl M H MCKJllOHeHUflMM , 

xMMnnecKM 6onee cTa6wnbHbi, neM aMopcjDHbie 
TBepAbie BeiAecTBa Toro M<e MoneKynnpHoro 
cocTaBa. 

KpHCTanni/iHecKafl cBoSoAHaa 
i4ecfrraoc|DypoBafl KucnoTa no HacToaiAeMy 
M3o6peTeHMio Miweer oTMemHBbie nepexoAbi 
<t>ypbe MHc|3paKpacHoro cneicrpa (IKPHK) u 
HeTKHfl" npocfMnb peHTreHorpawiMbi /flPJl/. TaK 
win MHane BeiAecTBo nerKo otjiuhmmo ot ppyrwx 
TBepAbix BeiAecTB, coAepacainwx LjeqVri/ioqtyp, 
BKnroMafl KpucTanjiMHecKyio mApoxnopnAHyfo 
conb LjeqVrMOcfypa, aMopcfcHyio HaTpweByio corib 
i^ecfTMoc^ypa, aiuiopc^Hyio cBoooAHyio 
uectDTMoiypoByio KucnoTy m aMoptfcHyio 
i^nHKOByHD conb ijecfiTHoc^ypa. MAeHTMC^HKai^nfl 
BeiAecTBa b KaMecTBe L^ecfrrnoqbypa 6bina 
noATBep>KAeHa xpoMaTorpacfMHecKH n 
cneicrpocKonnMecKM. KpucTannM^HOCTb 
BemecTBa noATBep>KAaeTCfl peHTreHorpaMMoft 
/flPJl/. Ha6ntOAeHHfl RPH noAKpennnioTCfl 
Ha6niOAeHMflMn ABoRHoro nyMenpenoMneHHfl c 

nOMOlAbfO MUKpOCKOilMH B n0J1fipM30BaHH0M 

CBe-re. MeTOA ABofiHoro nyMenpenoMneHH* 
npn3Han b aMepMKaHCKOH cjaapwiaKonnn mstoaom 
onpeAeneHMn KpucTannnMHOcTH /U.S. 
Pharmacopeia and National Formyiary, vol. 
22, page 1577, /1989//. BemecTBO cyiAecTByeT 
b bma© Heaccontti/ipoBaHHotf cbo6oahoK 
KMcnoTbi uec|DTHo4)ypa, mto noATBep>KAaeTC5f 
OTcyTCTBueM xnopwa /npucyTCTByioiAero b 
mcxoahom BeiAecTBe - xtiopmctoboaopoahom 
M,ect)THOct)ype/. 

TuinnMHbie cneKTpbi f1<t>l/lK m 
peHxreHorpaMMbi flPJl KpucTannnMecKoR 
cbo6oaho^ i4ecf)TMoqbypoBO^ Kucnorbi 
HacTOfimero M3o6peTeHH« noKasaHbi nanee Ha 



cfinr. 2, 4 m 5, a aMopc(DHOM cboGoahom 
i4ec(3TMoctDypoBoCi KMcnoTbi, nonyneHHO^, KaK 
onucaHO b npMMepe 1(b) naTeHTa CUJA 
4464367, Ha cjW. 1 n 3 Ranee. KaK acho 
nio6oMy cnei^nanncTy b a 3HH °^ o6riacTM ( 
coeAHHenne c^nr. 3 HaxoAHTca b awopcfDHOM 
cocTOjRHMH, t. k. rwKH b peHTreHorpaMMe /flPJl/ 
LUMpoKne \a HeMeTKne. 0nr.1 - cneicrp n<t>HK 
3Toro coeAHHeHUfl - cornacyeTCfl c stoCi 
MHTepnpeTaunevi <pwr. 3. CoeAHHeH^e dpv\r. 4w5 

HaXOAMTCfl B KpMCTanJlMHeCKOM COCTOflHUM, T.K. 

hmkm Ha peHTreHorpaMMe /flPJl/ HBJinioTCfl 
neTKUMH \a onpeAeneHHbiMM. 4>wr. 2 - cnetcrp 
n&\AK 3Toro coeAHHeHMfl - connacyeTca c 
npMBeAeHHOi^ MHTepnpeTamiePi dpwr. 4 n 5. B 
Ta6n. 1 nepe^McneHbi xapaKTepucTMHHbie 
AMcjDpaKi^MOHHbie nuKM KpucrannnMecKo^ 

CB060AH0M |^e4)THOC(DypOBOfl KMCTIOTbl no 

HacrofliAeMy M3o6peTeHHfo. 

Bonee Toro, KpucTanriMHecKafl cBo6oAHa« 
i4ect>TMoc{)ypoBafl Kucnora no HacTOfliAeMy 
n3o6peTeHMHD, coAep>KaLAafl aMkiHo-rpynny \a 
KMcnoTHyto Kap6oKCM/ibHyfo rpynny, mo>k©t 6biTb 
M3o6pa>KeHa TaK xe KaK i^BHTTep-noH /nnn 
6nnon«pHbi^ moh/, KaK noKa3aHO cfiopMyno^ IA b 
cxeiwax cf)opMyn flanee. MHorne qbwsnHecKiie n 

XMMMMeCKHe CBO^CTBa STOrO COeAMHeHMfl 

cornacyfOTCfl co cTpyKrypoi^ i^BMTTep-MOHa. 3to 
HeneTynee TBepAoe KpucTanriMMecKoe 
coeAHHeHne, nnaBMTCfl c paanoweHHew npn 
bwcokhx TeMnepaTypax, He pacTBopuMo b 
HenorflpHbix pacTBopnTennx, ho cna6o 
pacTBopuwo b BOAe. Oahmm M3 HaM6onee 
n3BecTHbix m yAoSHbix aHannTMHecKMX MeTOAOB, 
Mcnorib3yeMbix Ann MAeHTMcjDMKat^HM 
L^BHTTep-noHHoK cTpyKTypbi cbo6oahoW 
aMMHOKMcnoTbi, fJBrmercfl nHc|)paKpacHa5? 
cneicrpocKonna /U1K7- Hanpuwiep, 
acMMMeTpuHHbie n cuMMeTpidHHbie BaneHTHbie 
Kone6aHH5i MOHa NH 4"*" onpeAenniOTCfl 
npuMepno npi/i 3250 m 2600-2400 
cm _1 cooTBeTCTBeHHo, TorAa KaK BaneHTHbie 
KoneoaHMfl Kap6oKCnnbHoro MOHa 
COO" noKann3yK)TCfl npwwiepHO npn 1565 
40 cm -1 . Heo6xoAHMO OTMeTMTb, mto BaneHTHbie 
Kone6aHMfl C=0 o6biHHO« Kap6oHOBO^ KucnoTbi 
/He aMMHOKMcnoTbi/ npoflBn?iK5TCfl b 
cneicrpanbHOM MHTepBane npuMepHo 1750-1700 
cm" 1 . l/IK-cneicrp KpucTannnMecKoi?! cboooahoE 
L^eqbTHoqbypoBoK KucnoTbi no HacToniAeMy 
n 3 06 peTeH n \o b TBepAoe c^a3e /cm. c^wr. 2 HM)Ke/ 
nonHocTbK) cornacyeTcn c i_iBMrrep-noHHoft" 
cTpyKTypoi^ cfiopMynbi IA. 

Kpi/icTannnMecKan cBoGoAHan 
qec(3TMOc})ypoBafl KucnoTa no HacTOfliAeMy 
M3o6peTeHMHD oBnaAaeT ynyHiueHHbiMM 

4)H3HKO-XMMHMeCKMMH CBOMCTBaMH. Ee 

pacTBopuMOCTb b BOAHbix pacTBop^TenflX HWKe, 
MeM pacTBopuMOCTb mcxoahoPi rMAPOxnopnAHoPi 
conn. CMMTaeTCfl, mto ee noHM>KeHHafl 

paCTBOpMMOCTb cnOCOSCTByeT HM3KOK CKOpOCTM 

pacTBopeHMfl m AJiMTenbHowy BbicBo6o>KAeHMio 
in vivo, mto onucaHO Aa^e© b npHBeAeHHbix 
HM>Ke npuMepax. KpoMe Toro, KaK 
rurpocKonnMHocTb, raK n ycToPiMMBOCTb /b 
o6"beMe m b Kowno3Mi4Hflx/ npeBocxoA^T 
rurpocKonnMHOCTb n ycTO^MMBOcTb Apyr^x 
i4ec(DTMOct)ypoBbix conefi, TaKMx KaK 
KpucTannnMecKas xnopucTOBOAopoAHan conb m 
aMopcf)Ha5i cBo6oAHan KucnoTa. IIomumo 3Toro, 
KpucTanni^MecKan cBo6oAHafl K^cnoTa 
cpaBHUTenbHo 6onee cTa6nnbHa, o6naAaeT 
ynyMiueHHbiMH xapaKTepwcTHKaMM nepepaGoTKH 
n MoxeT nerMe 6biTb BbicyiueHa 6naroAapfl 
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CBoetf 6onbLueft vctoPihwbocth npn 
noBbiujeHHbix TeivinepaTypax. Bee 3tw cBotfcTBa 
BecbMa noJie3Hbi Ana npwroToaneHHfl m 
cboooahoA KpucTann^MecKoR KMcnoTbi 
4>apMaL^eBTMHecKoro npoflyKra. 

CpaBHeHUe 3THX cjDMSMKO-XMMVIHeCKl'IX 

cbo&ctb KptfCTaJUiHMecKofi cboooahoA 
LjecfcTnocjaypoBotf KkicnoTbi no HacTOEiAeMy 
M3o6peTeHH(o, aMop4)Hoft cboooahom 
L^e4)THOcf)ypoBoPi KucnoTbi, noJiyneHHOM, KaK 
onucaHO b npwMepe 1 (b) naT. ClilA 4464367, w 
KpMCTanjinHecKoPi rwApoxnopwAHotf conn 
4ecf)Tnoct)ypa oboa^ho b npeACTaBXieHHoPi HH>Ke 
Ta6n. II. Ma 3Toft Ta6nni4bi bhaho, hto 
M3MepnMbie cBot^cTBa KpuicTannHHecKofi 
cbo6oahoB KUcnoTbi no HacTOfli^eMy 
H3o6peTeHHio sa Memo otji i/i h a \otc9\ w 
npeBocxoA^T Te >Ke cBowcTBa aMopqbHoii 

CBOOOAHOM KUCJIOTbl H KpHCTanni/lHeCKOtf 
XriOpHCTOBOAOpOAHOM COJ1M. 1/13 3TOM Ta6ilHI4bl 
BMAHO TaiOKS, HTO, XOT* MOWHO 0>KHA9Tb 

ynymueHHfl c{)H3MK0-XMMMHecKnx cbo^ctb 
coeAHHeHMfl BcneACTBkie nepexoAa ero H3 
awiopqbHoro b KpuicTannwnecKoe cocTOAHne, 
OAHaKO, ynymueHHbie xapaKTepuicTMKH 
KpucTannMHecKofi cboooahoE i^ecjDTMOCfiypoBoR 
KucnoTbi no cpaBHeHWio c KpwcTannuHecKofl 
xnopucTOBOAopoAHoi^ cofibfo i^eqVn/ioqoypa 
6binn HenpeACKa3yeMbiMM u Heo>KMAaHHbiMM. 
BonpeKM o>KMAaHMflM KpHCTannwnecKafl 
GBo6oAHa« KUcnoTa no HacroflmeMy 

M306peT8HMIO flBnfleTCfl 6e3BOAHOfi, TorAa KaK 

KpucTajiJiUHecKafl xnopHCTOBOAopoAHaa conb 
cymecTByeT KaK oTAenbHo b bwa© nonyri/iApaTa 
hjih MOHornApaTa, TaK m b bha© hx CMecn npn 

oGbMHOfi OTHOCHTenbHOH BJia>KHOCTH 

OKpy^arotqefi cpeAbi. Ee3BOAHbiH xapaicrep 

CBO6OAHOW KHCnOTbl npMBOAMT K 

ycoBepLueHCTBOBaHMio ee xapaiaepMCTHK Ann 
npwroTOBneHMfi KOMno3Mi4HM. KpoMe Toro, KaK 
bmaho M3 npMBeAeHHbix HH>Ke npuMepoB, 
KpucTannuMecKa*] cBo6oAHafl KucnoTa oonaAaeT 
cboBctbom AnnTenbHoro BbiCBo6o>KAeHHfl in 
vivo, TorAa KaK KpyicTannHHecKaa 
xnopucTOBOAOpoAHafl conb He MMeer aroro 
no/iesHoro cBoftcTBa. 

flpyruM CBofteTBOM stmx i^ecJyrHoqtypoBbix 
coeAHHeHM^ , KOTopbie npuBeAeHbi Ann 
cpaBHeHMfl b Ta6n. II, SBrifleTcn nx 
TepMMHecKafl ycTOMHUBOcrb /TeMnepaTypa 
paanoMceHKfl, onpeAeneHHaa MetOAOM 
An4)ct>epeHHnanbHoCi cKaHHpytomew 
KajiopuMeTpnn /flCK/). (TeMnepaTypbi 
pa3no>KeHHfl, npHBeAeHHbie HH>Ke n b Taon. II, 
flBJlflMDTCfl npui6riM3MTenbHbiMM H npeACTaBTIfllOT 
cooofi pe3yribTaTb! H3MepeHn8 OTAenbHbix 
noKasaHkifi Ana npeACTaBMTeribHbix napTHtf sti/ix 
coeAMHeHHw). ^qbTMoqbyp flBJineTCfl 
TepMUMecKM He cTa6wnbHbiM b TBepAQM 
coctohhmh npM BbicoKnx TeMnepaiypax. 
nepexoA b >KMAKoe cocrofiHwe conpoBOKAaercyi 
pa3Jio>KeHneM. B otmx o6cTOflTenbCTBax 6onee 
no/ie3HO cpaBHUBaTb TeMnepaTypbi 

pa3no5KeHHfi, a He TeMnepaTypbi nnaBneHMfl, t.k. 
o6pa3eu pa3naraeTCfl ao 3aBepiueHM« npoi^ecca 
nnaBJieHMfl. RCK - sto VAo6Hbffi MeTOA kohtpojih 
renna, BbiAerinKDii^erocfi b xoAe paano>KeHMfl 
o6pa3i;a. M3 KpHBofi saBMCWMOCTH rennoBoro 
noTOKa ot TeMnepaTypbi mo>kho M3BneMb 
MHct>opMai4MK) o nuKe TeMnepaTyp pa3no>KeHMfl m 
o Hanane pa3fio>KeHki«. 

nponeccbi paanoKeHun cbo6oahoR 
LiecjDTHoqbypoBoB KucnoTbi m rwApoxnopnAHoR 
csorin M,ec(DTiioqbypa flBn^ioTCfl 
3K30TepM i/mecKM m h npouieccaMU m npoTeKaioT b 
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ABe cTaAMM. riepBaa cTaA^fl pa3no>KeHnn 
nponcxoA^T npn Sonee hmskhx TeMnepaTypax n 
b 3HaHHTeribHoK CTeneHM 3aBepujaeTCfl ao 
Hanana BTopoM CTaAMM. nepBaa cTaA^^ 
pa3no>KeHMfl pper sKsoTepMMMecKuft nuK Ha 
KpuBoPi flCK npvi TeMnepaType, 3aBHCHUL^e« ot 
TBepAoC^ qba3bi. Ha^ano SToro nuKa onpeAexiflroT 
KaK nepeceneHne eaaoBoC^ jiuhhh vi jiuhum 
HawioHa nuKa. T.k. Hanano nuKa AaeT xopoiuyro 
oi^eHKy TeMnepaTypbi Hanana pasjioweHun, oho 
OTpaKaeT TepMnnecKyK) ycToPiHMBOCTb TBepAovi 
qba3bi. 

npn o6bNHbix Afifl DSC yenoB^HX 
cKaHnpoBaHUJi 5°C /mmh. TeMnepaTypa HaMana 
nuKa An« nepBoro THnnHHoro o6pa3L4a 
aMop*Ho« cbo6oahoK ue*Tnocf)ypoBoPi 
KucnoTbi cocTaBJiseT okojio 144°C. Ha ujwpoKotf 
3K30TepMe pa3Jio>KeHMn Ha6niOAanM nuK 
TeMnepaTypbi okojio 177°C. ripw Te>K xe 
ycnoBMflx TeMnepaTypa Hanana n^Ka Ana 
TunnHHoro o6pa3ma KpucTannnMecKoPi 
cbo6oahoR i^eqbTWOC^ypoBo^ KucnoTbi 
cocTaBMJia okojio 212°C, a nuK TeMnepaTypbi 
Ha6riK>Aann npn 222°C. Poct TeMnepaTypbi 
Hanana npouecca aha KpucTanriMHecKoii 
cbo6oahoR L\ecf)THoc|)ypoBoR KucnoTbi OTpa>KaeT 
yBennMeHne TepM^MecKoi^ cTa6nnbHOCTM 
KpucTaniiMMecKoR $a3bi BcneACTBUie 
peryruipHOM ynaKOBKM Moneicyn b 
KpucTanJiMHecKOM peiueTKe. 

flpyruM KpucTanriUMecKMM TBepAbiM 
Beu^ecTBOM, coAep>Kaii^HM MOJieKyxiy 
qeqbTMOclDypa, KaK yKa3aHO Bbiiue, yianfleTCfl 
xnopucTOBOAopoAHan coxib L4ecf>THoc(3ypa. 
MeTOA flCK npn cKopocTM CKaHnpoBaHMfl 
5 °C/mmh BbiHBUJi TeMnepaTypy HaMana 
TepMMMecKoro pa3iio>KeHMfl Tun^MHoro o6pa3Ha 
xnopucTOBOAopoAHOi^ conn i^ecjDTMOCjDypa npn 
187°C, a nuK TeMnepaTypbi - npn 192°C. 
Heo>KMAaHHO npn nccneAOBaHkin M6Toaom flCK 
OKa3anocb, mto Kp^CTann^MecKan CBOooAHafl 
u\ectDTMoqbypoBa« KucnoTa o6naAaeT 6onee 

BblCOKOfi TepMMHeCKOC^ CTaSnnbHOCTbKD, MeM 

KpucrannMHecKafl xnopKCTOBOAopoAHa* conb. 

Ht3K, KaK onncaHo Bbiiue, Henbsn 
npeACKa3aTb, KaKne cBo^cTBa 6yAeT MMeTb 
KpucTannnHecKoe coeAHHeHne. Bonee Toro, KaK 
noKa3biBaioT npMBeAeHHbie HM)Ke npMMepbi, 
Henb3?i npeACKasaTb, KaK nonynnTb 
KpMCTannfmecKyK) 4)opMy KaKoro-nn6o 

KOHKpeTHOrO COeAHHeHMfl. 

OobtMHo Anfl nonyneHnfl KpMCTannkiHecKo^ 
cfopMbi opraHUinecKoro coeAnneHnyi ero 
noMeu^aioT b opraHi/iHecKMfi pacTBopnTenb, b 

KOTOpOM OH MUHMManbHO paCTBOpUM npM 

KOMHaTHoW TeMnepaType, a saTeM HarpeBaKDT 
An« nonyMeHnn pacTBopa coeAHHeHMfl. PacTBop 
BHOBb oxna^aioT, m b TeneHne BpeMeHM 
oxna>KAeHH« pacTBopeHHoe coeAHHeHne 
BbiKpncTannn30BbiBaeTca. 

CMMTaeTC^, hto nonyneHwe 
KpucTannnMecKoroxnopncTOBOAopoAHoro 
L^ec|)TMOc{3ypa BKnionaeT o6biHHyio 

KpncTannn3ai^nio. Pa3Hbie cnoco6bi nonyneHna 
xnopncTOBOAopoAHoro L^ecjDTnoqbypa onncaHbi b 
naT. CUJA 4902683. B cooTBeTCTBMM c oahmm 
nerKO ocyiAecTanneMbiM cnoco6oM, KaK TonbKo 
npu AoGaBneHMM conflHoK KucnoTbi b 
BOAHo-aLjeTOHOBbifi pacTBop 4ecf)TMOC|Dypa 
nonynaeTcs xnopncTOBOAopoAHa« conb, 
oepasyioi^MMCfl pacTBop MeAneHHo oxna)KAaHDT 
Ann nonyneHi/m KpucTannnnecKoro 
xnopHcroBOAopoAHoro L4ec|)TMo4>ypa. 

OAHaKO nonyneHne KpucTannnnecKOM 
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cboooahom i4ecf)THoc|3ypoBOM KucnoTbi no 
HacTOflineMy H3o6peTeHi/iio npeflnonaraeT 
Heo6biMHbiR, yHHKaxibHbiPi noAXOA k nonyMeHWo 
Kp^cTannnMecKoro coefli/iHeHmi. B cnoco6e 
HacTOflLi;ero nao6peTeHMfl a^h roro, MTo6bi 
Bbi3Batb KpncTannn3aqnHD cboooahoB 
i4ecf)TMoctDypoBo^ KucnoTbi, HeooxoAHiuo Tenno. 
HanpuMep, b cooTBeTCTBHn c oahum nerKO 
ocyu^ecTBiifleMbiM cnoco6oM no HacTOHineMy 
H3o6peTeHwo npw nepeMeiuMBaHMM AoGaBnaioT 
pacTBop cbo6oahom i4ecf)TMOct)ypoBOM KUcnoTbi b 
TeTparkiAPO<t>ypaHe k ropanei* boa©- CHa^axia 
CBo6oAHafl L4ect>Tnoc)DypoBafl KwenoTa 
oca>KAaeTCfl b bha© aMop0Horo TBepAoro 
BeujecTBa, oAHaKo, npoAonxeHne 

nepeMeujMBaHWfl h HarpeBaHWfl pacTBopa 
npMBOAMT k oGpaaoBaHWO KpMCTarmt/iHecKoH 

CBOGOAHOPi L^e4)THO<4DypOBOii KHCJIOTbl, 

ABJiflioii^eMcn eAMHCTBeHHOM noni/iMopcjDHow 
MOAM4)HKai4neiJI. 

TaKOfl MeTOA MHMLlMMpOBahlMfl 

KpMcrannn3aL4HM coeAMHeHna He ABnaeTCfl 
Ti^nMHHbiM. <t>aicrnMecKH, KorAaxuMMK noMemaeT 
opraHMMecKoe coeAHHeHkie b opraHn^ecKMR 
cwieuiHBaeMbitf c boaoB pacTBopMTenb h 
paaoaBrmeT qtot pacTBop boaoA, BbisbiBaa 
oca>KAeHne /oGbMHO Ha3biBaeMoe "BOAHbiM 
yAapowi"/, K3K npaBuno, cneflyeT o>KHAaTb 
nojiyMeH^n aMop#Horo, a He KpucTannwHecKoro 
coeAHHeHna. 

Boiiee KOHKpeTHo, KpucTannnMecKyio cfropMy 
cboooahoH uect)TMOc|DypoBoK KMcnoTbi no 
HacTOflineMy Li3o6peTeHHio nonynaioT, 
o&bepyiHnn KpucTannnMecKnR n/iApoxnopMAHbifi 
L;ec|DTHoctDyp <t>opMyjibi II, nonyqeHHbift, KaK 
oni/icaHO b naT. CLUA 4902683, KOTopbiH T3khm 
o6pasoM BKnioMeH b ccbiriKM, c oahwm m 
HecKoxibKnx paannHHbix BOAHo-opraHWHecKi/ix 
pacTBopoB, coAep>KaLHMX boay n cMeniHBaeMbitf 
c boaoCi pacTBopurejib, TaKotf KaK aueTOH, 
aMeTOHUJTpmi, MeTaHon, TeTparnAPOctiypaH 
/TRW uijiuj M3onponaHon, b cootholu©hmm 1:1 
unw BOfly h cMeniMBaeMbiK c boaoR 
pacTBopnTerib, TaKofi KaK 3raHon, b 
cooTHOLueHMH 3:7. KpoMe Toro, b naT. CLUA 
4937330 /Sacks h pp. I, KOTopbiB TaKMM o6pa30M 
bktikmsh b cobinKM, onwcaHo Mononb30BaHMe 
nonuBMHMnnHpHA^HOBoro nonwiviepa Ana 
He^TpanM3aL\HM xnopucTOBOAopoAHoti conn 
i^e4)TMo4>ypa. 

npeAnoHTMTenbHbi^ cnoco€> nojiyneHMfl 
Kp^icTannnHecKoiH cboooahoCi qecf)™o<}>ypoBofl 
KMcnoTbi mcxoaut M3 KpucTarmi/NecKoro 
xnopncTOBOAopoAHoro L^ectJTMoqbypa, KoxopbiPi 
o6pa6aTbiBaiOT nonMBMHnnnnpnAMHOBbiM 
norwMepoM b CMecn TeTpamAPo4>ypaH-BOAa c 
L^eribjo yAaneHns m qecf>Tnocf)ypa xnopncToro 
BOAopoAa. nocne cjamibTpoBaHun stow cwiecu c 
ueribK) yAaneHWfl nonnBMHnnnnpnAMHOBoro 
nojiMiwepa cfwnbTpaT MeAneHHo AOoaBJiaiOT k 
boa©, hto npeAnoMT^renbHO, wm BOAy 
Ao6aBnfiK)T k cfwnbTpaTy. BoAa AOJDKHa 
HaxoAMTbCfl npn TeMneparype Me>Kfly 20 °C n 
60 °c. npeAnoMTnrejibHO Tewineparypa BOAbi 
cocTaBnfleT Mex<Ay 40 °C n 60 °C. Eonee 
npeAnoMTMTeribHO BOfla npn npn6riM3HTejibHO 
50 °c. CooTHOLueHne BOAbi k cfM/ibTpaTy jie>KMT 
b nHTepBane or 10:1 ao 2:1. flpeAnoHTnTeribHo 
3to cooTHOiueHMe cocTaBfifleT 3:1. 3aTeiw sry 
cMecb nepewieLijnBaKDT b reneHiie nepnoAa 
BpeweHM Me>Kfly TpnAL^aTbK) /30/ MnHyiaiwn n 
ABaAi^aTbio MeTbipbM^ /24/ MacaMn. 
llpeAnoHTHTenbHO ee nepeMeiuMBafOT b xeneHwe 
nepMOAa BpeweHn Me>Kfly rpnAi^aTbio /30/ 
MMHyraMi/s vi MeTbipbwia 141 Macaiwn. Bonee 
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n peAnoHTMTeii bH bi w 
KpwcTajin mecmw 
no HacToaiMeMy 



npeAnoHTMTeiibHo - npniwepHO Asa 121 Maca. 
Han6oxiee npeAnoHTViTejibHO - Me>KAy 
TpwLAaTbK) /30/ MHHyTaMi/1 n oahum /1/ nacoM. 
HaKOHem, cwiecb cjDmibTpyioT npeAnoMTuiTe/ibHO 
cpa3y ui cyiuaT A^fl nonyneHMJi 
KpHCTannL/MecKOfi cboOoahoPi Kncnoibi no 
HacTonmeMy wsoCpeTeHHfo c noMou^bio 

MeTOAOB, XOpOLUO H3BeCTHblX o6blMHOMy 

cneL^nanncTy. npniwep 3, npwBeAeHHbiM HH>Ke, 
onucbiBaeT Han6onee 
cnoco6 nonyneHMfl 

CBOGOAHOPl KMCJlOTbl 
H306peTeHMK). 

MoAUCjDHMnpya onncaHHyio Bbiiue MeTOAHKy 
/HanpuMep, npoAonxnTenbHOCTb HarpeBaHHH \a 
nepeweiuMBaHnfl/, mo>kho nonyHMTb Koiwnosnqnn 

CBO6OAHOK L^ec{)THOCf>ypOBOPi KMCJlOTbl, 

coAep>Kau^Me pasnnHHoe KonnMecTBO 
KpncTaji/iMMecKoCi cboGoahoPi KncnoTbi. 
Hanpi/iMep, yBennneHne nepnoAOB HarpeBaHMfl 
n nepeMeiuMBaHna o6biMHO npuBOAUT k 
yBennMeHMio coAepwaHMfl KpncTannnMecKoPi 

CB060AHOi^ KMCJlOTbl B KOMn03Hl4MflX. 

KoMno3nqnn, coAepKau^ne, no MeHbiueR iwepe, 
copoK npoqeHTOB /40%/ hhm naTbAec*T 
npoL^eHTOB /50%/ KpuiCTanriMHecKoR cbo6oahoK 

KHCJlOTbl , «BJl«K)TCn npeAnOMiTMTejlbHblMI/l, 

npuneM KOMno3MMMW, coAepJKaiMne, no MeHbiuefi 
Mepe, ceMbAecflT npomeHTOB /70%/ 
KpucTajinnHecKoOi cbo6oaho^ KMcnoTbi, 
Han6onee npeAnoHTiiTexibHbi. 

KpncTannnMecKafl 0Bo6oAHafl 
LjecfrruocjDypoBafl KwcnoTa no HacTOJiu^eMy 
M3o6peTeHMKD npwMeHUiua b KanecTBe aKTMBHoro 
neKapcTBeHHoro aHTn6MOTMKa b 

cJ)apMai4eBTH , -iecKMX A03wpoBaHHbix 4)opMax AJifl 
jie^eHMfl MfieKonnTaioiMMx \a nenoBeKa nyTew 
B03Ae^CTBM5R Ha 6aKTepManbHbie MHcjDeKUUiM 
qeHHbix >KWBOTHbix n MejioseKa. 0>KHAaeTcn, hto 
BCKope 3to coeAHHeHne 6yA©T oco6eHHo 
nonesHo b KanecTBe BeTepnHapHoro 
aHTM6noTHMecKoro npenapaTa ppn neMeHi^fi 
L^eHHbix >KMBOTHbix, TaKnx KaK KpynHbiR poraTbiK 
ckot, cBMHbn, noLuaAn, OBUbi, K03bi, coGaKW n 
koluku, Ana 6opb6bi c Ae^cTBnewi 
6aKTepnaribHbix nHc^eKUMi^, BbisbiBaeMbix 

BOCnpi/IHMHHBblMU OpraHM3MaMH, TaKHMI/1 KaK 

Pasturella hemolitica, Pasturella 

Multiocida, Salmonella typhimurium, 

Salmonella choleraeasuis, Actinbacillus 
plearopneumoniae, Streptococcus suis, 
Haemophilus somnus, E. coli, Staphylococcus 
aureus h noAo^Hbie, HeKOTopbie H3 KOTopbix 
o6biHHO cBfiaaHbi c 3a6oneBaHHHMU KMBOTHbix, 
tskhmli KaK pecnMpaxopHbie 3a6oneBaHnn 6biKOB 

M CBMHePi. 

TepiwnH "A03npoBaHHafi eAHHHMHa« c^opMa", 
ncnoribsyeMbiM b stom onncaHun, othocmtca k 
4)H3^MecKH AncKpeTHbiM eAHHHi4aM, 
npneMJieMbiM Ana npnewia b KanecTBe 
eAMHnMHbix Aoa MJieKonwTaio^MH, npnMeM 
Ka>KAafi eAMHMua coAep)KMT b KaqecTBe 
cymecTBeHHoro aicrnBHoro nnrpeAneHTa 
onpeAeneHHoe KonnMecTBo KpMCTannnHecKoPi 
cbo6oahoR L4e4>TMOct)ypoBoPi KncnoTbi no 
HacTonu^eMy H3o6peTeHMio BMecTe c 
HeoBXOAMMbIMM 4>apMai4eBTMMecKMMH 
CpeACTBaMU, KOTOpbie AenaiOT B03MO>KHblM 

cncTeMaTnnecKM« npneiw yKa3aHHoro 
nHrpeAneHTa. CneL^cjDUKa HOBbix c|DopM 

eAUHUHHO^ A03bl STOrO M306peTeHM51 AUKTyeTCfl 

m 3aBi/icnT ot <£vi3HHecKHx xapaKTepncTMK 
aKTMBHoro MHrpeAneHTa, cocTaBnaioLnero 
cymHocTb npenapaTa, m KOHKpeTHoro acfccfjeKTa, 
KOToporo Heo6xoAHMO AQCTMMb, npnHniwayi bo 
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BHUMaHne orpaHMMeHM«, npwcymne 
cocTaBneHWO komho3huiim TaKoro BSUKHoro 
aKTHBHoro BemecTBa Ana 6jiarorBopHoro 

BnHflHMfl Ha niOAefi M >KHBOTHblX, KOTopoe 

pacKpbiTO b ASTaribHbix noApo6HOCTax 
HacTOflii^ero M3o6peTeHMJi. npuMepawin 
noAXOAfliMux cf)opM eAHHWMHOft AQ3bi b 

COOTBeTCTBI/IH C H306peT6HM8M ABflfllOTCfl 

acHAKne npenapaTbi b npneMJieMbix >kmakmx 
pacTBopwTenax Ana BBeAeHna BHyTpuMbiujeHHO, 
BHy t pn Be h ho m b MonoHHyK) >Kene3y, CBeHU w 
cTepmibHbie cyxMe npenapaTbi aha " 
MMnpoB^3npoBaHHoro" npuroTOBneHMfl 
/cMeLiiMBaHMfl HenocpeACTBeHHo nepeA 
npneMOM/ cTepunbHbix npenapaTOB Ana 
\AHheKU,\A% b noAxoAameM khakom 
pacTBopi/iTene nnn Ana BBeAeHMa b bha© 
TBepAoro HMnnaHTaTa. rioAXOAaumie TBepAbie 
pa36aBMTenn mjim Hoci/iTenn Ana TBepAbix 

CfrapMaUieBTHHeCKHX CfcopM eAUHMMHOPl A03bl 

Bbi6npaiOT M3 rpynnbi, cocroaineft M3 Jinn^AOB, 
yrneBOAopoAOB, npoienHOB, MWHepanbHbix 
TBepAbix BeiAecTB, Hanprnwep KpaxMan, 
caxaposa, naicro3a, KaonnH, AHKanbqnRcf)occ(DaT, 
>KenaTi/iH, apaBtfftcKaa wieAb, KyKypy3Hbifl capon, 
Kyicypy3HbiK KpaxMan, TanbK h aHanornMHbie 
Beiu^ecTBa. Mwnme npenapaTbi roTOBaT b BOAe 
hjim b boahwx pacTBopnTexiax, KOTOpbie 
coAepwaT cycneHAnpyioLAne areHTbi, Hanpwwep, 
MeTHnqennionosy, anbMHaTbi, TparaKaHT, 
neKTHH, KenbrMH, KappareHaH, apaBi/iitaKaa 
KaMeAb, nonuBMHMnnuppojiMAOH, 
nojiMBMHunoBbiM cnupT m aHanornHHbie 
Bei^ecTBa Ana yBennneHna BasKOCTM 
KOMno3Mi4HM. KpoMe Toro, b cnynae cfcopM, 
npeAHa3HaMeHHbix Ana HH-beKi^nK, KOMno3ULjnn 

AOJDKHbl 6blTb CTepMnbHblMH H MOryT 6blTb 
WHAKHMW B TOft Mepe, B KOTOpofi 3TO 

npeAnonaraeT B03Mo>KHOCTb VMb&suyuA, v\nv\ 
TBepAbiMH Ana nMnnaHTaTOB. lame npenapaTbi 

AOJDKHbi 6blTb yCTOKHHBblMI/1 B yCJlOBUflX 

nponsBOACTBa m xpaHeHna 1/1 o6biMHO coAep>KaT 
BAo6aBOK k maBHoiwy pacTBOpuiTenio v\nv\ 
cycneHAnpyioLnefi >kmakocti/i CTa6nnn3aTopbi - 
6aKTepwocTaTHMecKne m cfyHrnoTaTHMecKne 
areHTbi, HanpHMep napa6eHbi, xnopoyraHon, 
6eH3nnoBbifi cnwpT, 6eH30MHyio KMcnoTy, cfeeHon, 
THMepo3an, h aHanorwHHbie BeujecTBa Ana 
npeAoxpaHeHna KOMno3ML^nn ot 
MUKpoopraHH3MOB. Bo MHorax cjiynaax 
npeAnoHTMTenbHO BKnfonaTb ocMOTHnecKK 
aKTHBHbie areHTbi, Hanpwwep caxap mv\ xnop^A 
HaTpua, b M30TOHHMecKHX KOHueHTpaunax. 
HocnTenn w pacTBopwTenw BKnioMaioT 
pacTMTenbHbie wiacna, AHMeTi/inaneTaMHA, 
STiinnaicraT, 3TwnKap6oHaT, 
n3onponnnMi/ipMGTaT, STBHon, MHoroaTOMHbie 
arwpTbi, HanpMMep mkii^epMH, 

nponmieHmnKorib, jkwakhh nonfiSTi/ineHrnHKonb 
m aHanorviMHbie BemecTBa. Jlioobie TBepAbie 
npenapaTbi Ana nocneAyrciAero 
"MMnpoBH3MpoBaHHoro" npuroTOBneH^a 
cTepunbHbix npenapaTOB Ana wHTaeKL^i/iK 
cTepunnsyioT, noABepraa B03Ae^cTBMio Tenna, 
wsnyMeHna Ko6anbTa~60 nnn o6pa6aTbiBaa 
cTepMJi^3yioiAMM rasoM, Hanpuwep 

STuneHOKCMAOM. riepe^iMcneHHbie paHee 
HocwTenn, pacTBopwTenw, pa36aBHTeJin, 
noBepxHOCTHO-aKTMBHbie BeLAecTBa, 
SKCL^nnweHTbi, cTa6nnn3aTopbi, n30TOHMHecKne 
areHTbi \a noAo6Hbie BemecTBa cocTaBnaioT 
ctDapMai^eBTHHecKMe cpeACTBa, KOTopbie AenaioT 
BosMO>KHbiM cucTeMaTi/iMecKHv^ npnewi 
npenapaTa. 

Pa3Ji^MHbie cfcapMaueBTHMecKtte 
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A03npoBOHHbie cjDopMbi, npMBeAeHHbie B 
npuwiepax b naT. CUJA 4902683 /Amin n flp./, b 

HaCTHOCTtt B KOJlOHKaX 9-16, M 

MMnnaHTaTbi-aHTn6noTHKn, pacKpbiTbie b naT. 
CUJA 5079007 /Putnam/, TaiOKe BKnioneHbi b 
ccbinKH. 

BnaroAapa noHM)KeHHoC^ pacTBopiiMocTH 
KpncTanriMHecKoi?i cbo6oaho« u 4 ecj3THo4>ypoBoR 
KwcnoTbi, cKopocTb ee pacTBopeHna saMeAneHa. 
B pe3ynbTaTe cHiixaeTca CKopocTb a6cop6i4Hn; 
ncnoribsya sto, mo>kho npuroTOBHTb TaiOKe 
pa3JinMHbie KOMno3HL4HM c perynnpyeMbiM mw 
nocTeneHHbiM BbicBo6o>KAeHMeM. YaoSho, hto 
KOMno3MUinn c peryjiMpyeivibiM nnn nocTeneHHbiM 
BbicBo6o>KAeHneM mo>kho p&BaTb opy\» paa b 
npoi^ecce neneHwa, b OTJWHue ot Apyrux 
KOMn03ML^M«, KOTOpbie AaK>T e>KeAHeBHo. 
HanpMMep, i^ec^TMOctjyp HaTpua, KOTopwPi 
o6biMHO npoAaioT KaK NAXCEL® nnn 
EXCENEL ® cTepunbHbiK pacTBop, BBOAaT 
BHyTpWMblUJeMHO b AHeBHbix AQ3ax b TeMeHMe 
nepwoAa BpewieHM ot 3 ao 5 Anew. 

Hcnonb3ya b KanecTBe Kp^Tepua 
nocTeneHHoro BbicBo6o>KABHna Bpewia, b 
TeMeHMe KOToporo KOHiJieHTpai^na b nnasiwe 
ocTaeTca Bbiuie HeKOTopo^ MUHMManbHoR 



KOHi4eHTpaqMM It 



/, mo>kho npoBecTH 



»0,2 r 

cpaBHeHne pasnn^Hbix npow3BOAHbix 
L4ec(DTMoctiypa. B boahnx KOMnosHL^ax 
Ha6xiK)AaeTca o6paTHbiM nopaAOK Koppenai^nn 
/KaK o>KMAaeTca M3 AaHHbix no pacTBopMMOCTn/ 
iwe>KAy pacTBopviMOCTbio B BOAe npn 
He«TpanbHOM pH n BpeweHewi CBbiiue 

Bbl6paHHOR MUHMManbHO^ KOHU,eHTpaU,MH 

i^ecfiTMoctjypoBoK conn 

(HaTpuift < KpucTanjiMHecKM^ xnoprnApaTHbiK 
i^e4)TMOc}3yp < KpucTannviMecKaa cBo6oAHaa 
KMcnoTa < u,i/ihk). B MacxiaHbix KOMno3ML;wax 
HaoiiioAaeTca Heo>KMAaHHbiM nopaAOK 
noKa3aTejieii AnnTexibHocru 

(HaTpMM < KpMCTaJlJIMHeCKMW 

XJIOpiiCTOBOAOpOAHbl R 

L^ecfiTMOc|Dyp < 14HHK < KpucTanriMMecKaa 
cBo6oAHaa KMcnoTa), npunewi KpucTannnHecKaa 
CBo6oAHaa KficnoTa BbicBo6o)KAaeTca Han6onee 
n p OAon >kh Ten b ho . 3to pa3nnmie MMeeT 
npaKTMHecKoe h cTaTHCTMHecKoe 3HaneHMe. 
nocKonbKy Kp^cTanni/mecKkitf 
xnopucTOBOAopoAHbiti L4ecf)Tno4}yp ropa3AO 
6onee pacTBopuM, neM KpncTannnMecKaa 
CBoSoAHaa KMcnoTa, sth AaHHbie 
AeMOHCTpvipyKDT CBOi^CTBO KpMCTannnHecKO^ 
cbo6oahoH KMcnoTbi NieAneHHO 

BbicBoeo^aTbca, oco6eHHo b wiacna hwx 
KOMno3Mmiax, KOTOpbie np^BeAeHbi hvokb b 
npMMepax 5 m 6. 

nonyneHne TaKMX MacnaHbix KOMno3ML4UiPi 
xopoujo n3BecTHo cneL^MajincTy. 06bNHbie 
MacnaHbie KOMno3Hi4nn \a cnocoobi nx 
nonyneHwa ony6nnKOBaHbi b naT. 501 371 3 
/Mitchell/, KOTopbifi BicntoMeH b ccbinKM, b 
MacTHOCTM KonoHKa 6, ctpokm 17-59; KonoHKa 
7, ctpokm 22-37; c KonoHKM 7, CTpoKa 48 no 
KonoHKy 8, CTpoKa 4; c KonoHKi/i 9, CTpoKa 59 
no KonoHKy 10, CTpoKa 23. npeAnoMTMTenbHbie 
Macna BKnioMaioT KyKypy3Hoe, apaxncoBoe, 
KyH>KyTHoe, oniiBKOBoe, nanbMOBoe, Macno 
cact)nopa KpacnnbHoro, coeBoe, xnonKOBoe, 
pancoBoe, noAconHeMHoe Macno n mx cMecw. 
Han6onee npeAno^TMTenbHbiM aBnaerca 
xnonKOBoe Macno. 

KaK yKa3aHo Bbiwe, KOMnosvii^nki no 
HacToaii^eMy M3o6peTeHMio npnroAHbi Ana 
napeHTepanbHoro npnewa, Hanpnwep, Ana 
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BHy t pn6 p hdili n h h bix MH-beKLjMM, MJiM Gonee 
npeAnoMTMTenbHO noAKOWHbix hjim 

BHyTpuMbinieMHbix MH-be^K. KpoMe Toro, KaK 
ynoMUHanocb BbiiLie, n poAon>KM Ten bHOCTb 
nocTeneHHoro BbicBo6o>KAeHMfl - sto tot nepHOA 
BpeMeHU, b TeMeHne KOToporo BbiAenaeTca 
aKTMBHoe neKapcTBO CO CKOpOCTbK), 
HeoGxoAH mom" Anfl 3aAaHHoro 6MonorMMecKoro 
B03AeMCTBMfl M o6biHHO onpeAenneMOM" 
KOHi^eHTpai^neM neKapcTBa b i^upKyniipyioi^eM 
noTOKe kpobm MneKonnTaKDi^ero. 

0apMai4©BTMHecKne A03MpoBaHHbie 
eAMHUHHbie cfropMbi KpucTannnMecKoC^ 

CBOCOAHOM L4ec})TMOCt3ypOBOfi KMCJIOTbl /aKTHBHbiM 

MHrpeflneHT/ HacToawero MsoSpeTeHwa 
nonyMaioT b cooTBeTCTBun c npeAUJecTByioiUMM 
o6lamm onucaHnewi, TaK, MTo6bi 
MJieKonnTaioii^ee, noABepmyToe jieMeHi/uo, 
nonyMMno npMMepHo ot 1,1 ao 6 wr/Kr 
aKTHBHoro MHrpeAneHTa b oahom eAMHMMHOM 
Aose. npeAnoHTMTenbHasi A03a cocTaBnaeT 
npMMepHo ot 2 ao 6 Mr/Kr aKTWBHoro 
MHrpeA^eHTa, npMMeM Han6onee 

npeAnoHTHTeribHafl A°3a - npMMepHO 4,4 mt/kt, 
ocoSeHHo ppn pecnupaTopHbix 3a6oneBaHMM* 
6biKOB i/inu CBMHeft. BapMauMM BbiLueyKa3aHHbix 
AQ3 KpuicTannMMecKoPi cbo6oahom* 

i^ecjDTMoc^ypoBo^ KMcnoTbi npn neMeHMM 

KOHKpeTHblX MJieKOnMTaK)UJ[MX H/HJlkl KOHKpeTHblX 
60Jie3Hetf AOTDKHbl 6blTb XOpOUJO H3BeCTHbl M 

flCHbi nio6oMy o6biMHOMy cneunanncTy b 
o6nacrn BeTepMHapuki. 

Bonee Toro, KonimecTBo aKTWBHoro 
MHrpeflneHTa, coAepwameecfl b 

(ftapMaLjeBTHMeCKl/IX A03MpOBaHHblX eAMHMMHblX 

cjaopMax, - 3to KonnMecTBO, AocraTOMHoe Ana 
nojiyMeHMH aHTM6MOTMMecKoro AotfcTBMfl b 
paMKax yKa3aHHbix Bbiiue MHTepBanoB 
3ct)ct)eKTiiBHbix HeTOKCMMHbix ao3. HanpMMep, 
npuroAHbie An« Mm>eKi4MM cocTaBbi 
KpwcTajini/MecKOM cboooahom uieqbTMoqbypoBOM 
KHcnoTbi, KaK oni/icaHo Bbiiue, npeAnoMTHTenbHO 
nwieioT npviMepHO ot okojio jo^a^ariA (20) ao 
AByxcoT (200) Mr/Mn Ana Toro, MTo6bt 
oSecneMMTb y MneKonMTaioLnero, noAneKamero 
neHeHKio, HyacHyio p,o3y aKTHBHoro MHrpeAneHTa, 
KaK onMcaHO Bbiiue. 

rioAPo6Hoe onucaHwe M3o6peTeHMfl 
flanee n3oGpeTeHHe MJiniocTpupyeTCK 
cneAyiounnMM noAPOoHbiMM npMMepaMM. 

SKcnepHMeHTanbHbie ycnoBM* nonyMeHMfl 
cneKTpoB [10HK: 

A. HHcppaKpacHbiR cneicrp o6pa3ua npMMepa 

1 nonyneH c ncnonb30BaHneM cneicrpoMeTpa 
Matsan Galaxy 5020 n<t>HK. 06pa3etj totobst b 
BMAe 1% Ta6neTKM c GpoMMAOM KanMfl /KBr/. 
Hn>Ke npuiBeAeHbi ocHOBHbie napaMeTpbi 
npn6opa: 

Pa3peuueHMe: 2 cm" 1 ; 

HyBCTBMTenbHocTb: 1; 

MHqbpaKpacHbM MHTepBan: 4000-600 cm" 1 ; 

HHcf>paKpacHbi& cneicrp, nonyMeHHbifi TaKMM 
o6pa30M, npeACTaBJieH Ha puc. 1 , npMBeAeHHOM 
HW>Ke. I~I4>HK - cneicrp 3Toro o6pa3i^a 

COOTBeTCTByeT 3aKJlK)HeHMK), MTO OH flBJifieTCfl 
aMOpcjDHblM. 

B. MHcfipaKpacHbi^ cneKTp o6pa3L^a npuMepa 

2 6bin nonyMeH c ncnonb30BaH^eM 
cneicrpoMeTpa Digiiab FTS-40 n0HK. oepaseu; 
Ana nonyHeHMfl A^nHbix roTOBuni^ b bma© 
AUcnepcHM b Macne. Hn>Ke npMBeAeHbi 
ocHOBHbie napaMeTpbi npM6opa: 

Pa3peiueHMe; 2 cm" 1 ; 
ftononHMTenbHaa pa3BepTKa: 16; 
AnoAM3ai^wn: 0yHKi^H5? 6noKa y3KononocHbix 
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cf)wnbTpoB; 

fleTeicrop: MCT-B; 

MyBCTBMTenbHocTb: 1; 

HHcfjpaKpacHbiM MHTepBan: 4000-600 cm" 1 ; 

TaKMM nyTew 6bin nonyMeH MHqbpaKpacHbi^ 
cneicrp puc. 2 n<t>HK-cneKTp 3Toro o6pa3i4a 
comacyeTCfl c 3aKnioMeHMeM, mto oh «Bn^eTC5i 
KpwcTann MMecKMM . 

SKcnepuMeHTanbHbie ycnoBMfl nonyMeHna 
peHTreHorpaMM AP^- 

A. flnfl nonyMeHMfl nopoiuKorpaMM oGpasi^a 
npMMepa 2 6bin npuMeHeH AHc£paKTOMeTp 
Rigaku DMAX-A. B npn6ope Mcnonb3yeTCH 
nanyMeHwe MeAHoPi Tpy6KH c HHKeneBbiM 
c^nnbTpoM /Cuk a 1,5406 N. OcHOBHbie 
napaMeTpbi npn6opa cneAyioLHUie: Hanpa>KeHne 
40 kB, tok 30 mA, oTKnoHeHne nyMKa 1°, 
oTKnoHeHMe A©TeKTopa /npuHUMaKDU^e^ u\en\Af 
0,30 mm. Bee peHTreHorpaMMbi pasBepHyTbi b 
cneicrpanbHOM MHTepBane yrnoB ABa T9Ta (2e) 

3-40°C CO CKOpOCTbtO CKaHUpOBaHMfl 1,5 

Asa-TeTa /muh/ (BenuMt^Ha ujara 0,05° n BpeMfl 
GMeTa 2 c /war/. Ka>KAafl pa3BepTKa 
peHTreHorpaMMbi Aasana AS C11, KOTopbift 
3aTeM npeo6pa30BbiBann /c noMombio 
nporpaMMbi pacneTa cneicrpoB Galastic's /b 
6kiHapHyto c^opMy An^ aHann3a AaHHbix m 
BbiBOAos. 06pa3en nepeTnpanw b tohkum 
nopoujoK n nowemann b anioMUHneBbiPi 
Aep>KaTenb. 

PeHTreHorpaMMa qbur. 4 M Ta6n. 1, 
npuBeAeHHbie HH)Ke, 6binn nonyMeHbi AaHHbiM 
nyTeM. PeHTreHorpaMMa 9Toro o6pa3L\a 
yKa3biBaeT Ha to, mto oh flBnneTCfl 
KpucTann n m ecKn m . 

B. Ana nonyMeHUfl AaHHbix no 
nopouuKorpaMMaM o6pa3UOB npuMepoB 1 v\ 2 
6bin npMMeHeH AH*paKTOMeTp Siemens D-500. 
B npn6ope ncnonb3yeTCfl M3nyMeHkie MeAHoft 
Tpy6KH c HMKeneBbiM cpunbTpoM /Cuk a/, 
flpyrne napaMeTpbi TaKOBbi: HanpnKeHMe 40 kB, 
tok 30 mA, OTKnoHeHMe nyMKa 0,3°, OTicnoHeHne 
AeTeiaopa 0,05°, cKopocTb CKaHMpoBaHWfl 2 
ABa T3Ta /2 e / mmh. CKopocTb 3anncn Ha 
neHTOMHOM caMonMci^e ycTaHaannBann 1,0 2 
/cm. CneKTpanbHbiw MHTepBan 2 e cocTaBnfln 
3-40°. 06pa3ei^ npM He o6xoam m oct m pacTMpanM 
b tohkmm nopoiuoK m 3aTeM noMeiAanM b 
Aep^KaTenb oBpasL^a. 

PeHTreHorpaMMbi Ha qbMr. 3 m 5, 
npeACTaBneHHbix HMKe, nonyMeHbi yKa3aHHbiM 
nyTeM. 06pase4 Ann qbMr. 3 - 3To pacTepTbii^ 
BpyMHyio pbi>KeBaTO-KopMMHeBbiPi nopouuoK. Era 
PeHTreHorpaMMa yKasbiBaeT Ha to, mto oh 
HBnfleTcn aMop43HbiM. 06pa3eL\ qbMr. 5 - 
pbiMeBaTo-KopMHHeBbm nopoiuoK. 
PeHTreHorpaMMa 3Toro nopoLUKa yKa3biBaeT Ha 
to, hto oh nBnneTCfl KpucrannMHecKHM. 

npMMep 1. nonyMeHMe aMopcf)HOi?i 

cboGoahom L^eqbTMOC^ypOBOM KMCnOTbl. 

C noMou^bfo MeTOAMKM, onMcaHHoPi b 
npMMepe 1/b./ naT. CliJA 4464367 /Labeeuw M 
Ap./ (npMnMcaHHbii^ Sanofi, Puris, France), 
cBo6oAHyio i^ecjDTMoc|3ypoByKo KMcnoTy nonyManM 
cneAyiomMM o6pa30M. 

CMecb 50 r TpMTMn MpoBaHHoro 
L^ectDTMoq^ypa, 83 Mn MypaBbMHOM KMcnoTbi m 83 
Mn BOAbi HarpeBanM ao TeMnepaTypbi ot 53 °C 
AO 58 °C M nepeMeiiiMBanM npM 3Tofi 
TeMnepaType b TeHeHMe 30 MMHyT. 3Ty 
cycneH3Mio dp Mn bT poBan m m npoMbiBanM 

TBepAbie HaCTHLJbi CMeCbK3 MypaBbMHOM KMCnOTbl 
M BOAbi B COOTHOLUeHMM 70/30 B KonMMecTBe 83 

Mn. <!>MnbTpaT pas^aBnnnM 3TaHonoM b 
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KoxiMHecTBe 334 mji k KOHi4eHTpnpoBanM noA 
BaKyyiwoM ao nonyneHHfl MacnaHHCToro 
Beu^ecTBa. nonyMeHHoe Beuj^ecTBO cyLunnn noA 
BaKyyMOM b TeneHne 60 MacoB. nonyneHHyio 
neHy cycneHflnpoBann b 167 Mn STaHona. 
CycneHSMK) qbwnbTpoBanw u npoMbiBann 
AnaTunoBbiM aqbnpoM. TBepflbie Beu^ecTBa 
pacTBopflJiH b 835 mji ai^eTOHa m 1567 mji 
aiaHona. 3tot paoTBop KOHi^eHTpi/ipoBann noA 
BaKyywioM ao o6i>eMa 167 mji. 3iy cycneH3Hio 
oxna>KAann AO TeMnepaTypbi 25 °C \a 
qbwnbTpoBanu. TBepAbie Beu^ecTBa ABa>KAbi 
npoMbiBann 3TaHonoM m ABaa<Abi acfewpoM. 
CyLiinnn voc npn KOMHaTHofi TeMnepaiype c 
nojiyneHMeM OKono 15,1 r aMopcfcHoii cboooahow 
i4ect>TMoct)ypoBOVi KwcnoTbi. 

<pM3MHecKne xapaKrepwcTMKn ee TaKOBbi: 
n<l>HK-cneKTp - 1 hm>kb. 
PemreHorpaMMa flPA - cfwr. 3 HH>Ke. 
Cneicrpbi l~l<t>HK m APJ1 yi<a3biBaioT Ha to, mto 
npoflyicr ABnaeTCH aMopqbHbiM 
/HeKpucrannnMecKUM/. 

npktMep 2. nojiyMSHMe KpwcTanni/NecKofi 
cbo6oahom uiecfcrriioqbypoBOH KHcnoTbi. 

CycneH3HK> 75,12 r xnopucTOBOAopoAHoro 
L\ectDTHO0ypa b 375 mji TeTparaApoqtypaHa u 
37,5 Mn BOAbi nepeMeujWBann npn KOMHaTHOtf 
TeMnepaType b TeMeHne 1 naca. K aTOfl 
cycneHSMH AooaBnanw 37,5 r 
nonuBMHMnnnpnAMHOBoro nonMMepa n 225 mji 
TeTparnAPOcfrypaHa. rionyMeHHyio cMeob 
nepeMetLMBanid npH komh3tho^ TeMnepaiype b 
TeneHi/ie 30 MUHyT, a aaTeM qbwnbTpoBann. 
noriMMep npoMbiBann TeTparnAPocfeypaHOM b 
KonnMecTBe 150 Mn. <J>wnbTpaT HarpeBani* ao 
TeMnepaTypbi 45 °C w pa36aBnflnn 1075 Mn 
BOAbi c TeMnepaTypo^ 50 °C. K sTOMy MyTHOMy 
pacTBopy AoGaBnann 2,25 r KpncTannnHecKofi 
cboooahoH uect)TWOCt>ypoBoa KUCnOTbl \A 
nonyqeHHyio cMecb nepeMeujHBanw b TeneHne 
npuMepHO 10 MHHyT. 3aTeM 3Ty cycneH3Mio 
pa36aBnyinn npu MeAneHHOM AooaBneHHW 905 
Mn BOAbi, noAA©P>KMBafl TeMnepaiypy 45 °C. 
06pa3yioiAyiocfl cycneHswo nepeMeLUHBanw npn 
TeMnepaType 50-55°C b TeneHne BpeMeHU ot 
TpMAMa™ /30/ MMHyT ao oAHoro /1/ naca; 
nocTeneHHO oxnajKAana ao TeMnepaTypbi 19°C 
m c|DMnbTpoBann. TBepAbie BemecTBa 
npoMbiBann boaoC* \a cyiunnM asoTOM c 
nony^eHneM OKono 65 r KpucTannnMecKoR 

cbo6oahoK L\ec(DTM04)ypOBO^ KMCnOTbl 

ZnpMMepHo Ha 94,5% KpwcTannymecKofl/. 
<Pn3MMecKne cBoftcTBa ee cneAyfomne: 
n^MK-cneKTp - c(Dnr. 2, npeAcraBneHHbiB 

HH>Ke. 

PeHTreHorpaMMa flPJl - dpv\r. 4 m 5, 
npeAcraBneHHbie Hwwe. 

Cneiapbi n<t>HK \a flPJl cBWAeTenbCTByiOT o 
tom, mto yKa3aHHbiPi npoAyKT ABn^eTCfl 
Kpi^cTannnMecKHM. B ia6n. 1, npeAcraBneHHofi 
Huxe, nepeMncneHbi xapaKrepucTMMecKne 
AHc£paKi4MOHHbie nMKH KpuicTannwMecKoB 
cboooahoB LiecfrntoqbypoBoft KwcnoTbi no 
HacTonuieMy H3o6peTeHMio. 

(IpuMep 3. rionyMeHHe KpucTannwHecKotf 

CBO6OAHOM L^eC^THOC^ypOBOM KUCJlOTbl. 

XnopucTOBOAopoAHbiW uect>TMocf)yp /17.1 r/ 
nepeTupann b TeMeH^e, no MeHbiue^ Mepe, 1 
Maca npki komh3tho^ TeMnepaType c 70 Mn 
TeTparnApocf>ypaHa m 5,1 Mn BOAbi. K 
nonyMeHHofl cycneH3nw Ao6aBn5inn 8,6 r 
nonMMepa - nonMBUHMnnupMAHHa /riBn/, a 
3aTeM - 60 Mn TeTpar^APo4 ) yP a| - ,a - nocne 
nepeMemnBaHUfl b Te^eHne 45 MHHyT 



10 



15 



20 



25 



30 



40 



45 



50 



55 



60 



nonyneHHyio cycneHsviio 4>iinbTpoBann. 
rionMMep ilBn npoMbiBanw AByMn 31 Mn-BbiMn 
nopL^nflMM TeTparwApo^ypQH 8 - 3axeM c^nnbTpaT 
MeA/ieHHO, b TeneHne npMMepHO 1 naca 
AooaBnann k 515 Mn bqam ripn 45-55 °C b 
TeneH^e 30 MHHyT m cjDnnbTpoBann HeMeAneHHo 
b KOHue Ao6aBneHMfi. TBepAbie Beu^ecTBa 
npoMbiBann 70 Mn boaw m cyujunki npui 
TeMnepaiype 50°C c nonyweHMeM 13,5 r 
KpncTannnHecKoi^ cbo6oahoPi iieefrruocjDypoBoPi 

KMCnOTbl. 

(IpuMep 4. MaonflHa^i KOMno3HL^Mfl c 
AnMTenbHbiM BbiCBo6o>KAeHMeM. 

npMMep KOMno3Mi4HM c nocTeneHHbiM 
BbicBo6o?KAeHVieM, coAep>Kamevi 
KpMCTannMHecKyio CBo6oAHyio 4ecf)THOc|3ypoByK) 
KHcnoiy no HacTOflmeMy H3o6peTeHMK), w 
nonyneHHoii cnoco6aMH, xopowo H3BecTHbtMM 
cnem^anHCTy b ashhoPi oonacTH, coAep>KHT 
cneAyioiuine HHrpeAneHTbi: 

CBo6oAHa^ L4ect>™oc|DypoBafl KMcnoTa 
(KpucTannMMecKas) - 100 Mr aKTHBHOc™ 
KMcnoTa Ha MunnnnkiTp 

JleL^MTHH /0occ|3onnnoH 90-H/ - 0,5 Mr Ha 

MHJinWlHTp 

Cop6maH MOHooneaT /Span 80/ - 1 ,5 Mr Ha 
Mnnni/innTp 

XnonKOBoe Maono - ocTanbHoe 

npHMep 5. CocTOflHue boahhx cycneH3^^ c 
nocreneHHbiM Bbicao6o>KAeHneM 
KpHCTannnnecKoR cbo6oaho^ L^ec|3THOcf)ypoBO^ 
KwcnoTbi b nna3Me KpynHoro poraToro cKOTa. 

UJecTHaAL^aTb Ten^T Hoistein ne^nnn 
KpMCTannnMecKoCi cbo6oahoPi L^ec|DTMo4>ypoBOM 
KHcnoToK b BOAHoft oycneH3Hn /100 Mr/Mn/, 

BBOAfl ee BHyTpMMbllUeMHO (1M) MnH nOAKOKHO 
(SC) B BUfle eAMHVIMHO^ A03bl 1 ,1 Mr aKTMBHOCTM 

no L4ect»Tnoct)ypy/Kr b nepeKpeoTHOM 
MccneAOBaHU!^! (Ka>KAbiK TeneHOK nonynan 
Ka>KAbift bha neMeH^s) c AByxHeAenbHbiM 
nepepbiBOM Mexcfly AQ3aMW. flna aHann3a Ha 
coA©P>KaHue L\ecj)THo4)ypa m ero MeTa6onnTOB 
(oi^eHUBaeMoe b bw© 

Ae34jyponnL4e4>Tno4)ypai4eTaMMAa MeTOAOM 
HPLC), 6binn OTo6paHbi cepnn o6pa3LjOB kpobh 
3a 120 qacoB. nepBKHHbifl peuuaioiiJiHPi 
nepeMeHHbi^ napaMeip - oto BpeMfl, b TeneHne 

KOTOporO KOHL^eHTpai^MH MeTa6onnTOB 
qecf)THocf)ypa ocTaKDTcn Bbiiue 0,2 MKr/Mn 
/t> >02 /, TorAa KaK BTopwMHbie peiuaioiUMe 

napaMeTpbi - sto "oTHOcnTenbHan nnou^aAb noA 
KpuBoti KOHueHTpauHfl - BpeMS" /nnK/ neneHH?i n 
pa3Apa>KeHne MecTa yKona, omeHMBaeMoe 
nepeA oMepTBeHMeM c noMoiAbio BM3yanbHoro m 
MaHyanbHoro Ha6nioA©Hn^ MecT yKonoB b 
TeneHHe BpeMeHM m t >>02 , \a AUS 6binw 

paccHMTaHbi KaK c noMOLi^bio npeACKa3aHHfl 
cjDapMaKMHeTHMecKoro ypaBHeHun, TaK h c 
noMOii^bK) npflMoro rpacf)HMecKoro MeTOAa 
Tpanei^oMAOB /AUS/ n norapucjDMMMecKo^ 
nMHeiiHow MHTepnonfiuMM ^>> 02 ^ 

t >>Q2 Ana boaho8 cycneH3MH 

KpncTannnHecKO^ cbo6oahoW i4ec|3TM0cf)ypoBoR 
KvtcnoTbi cocTaBMno 26,98 Mac nocne BBeAeHHfl 
1 M w 30,43 Mac nocne BBeAeHWfl SC/P=0,257/. 

jlpuMep 6. CocTOAH^e AnMTenbHO 
BbicBoSo^AaeMbix Macn^Hbix cycneH3n^ 
KpHCTannwnecKoPi cbo6oaho« i4e$TMoqt)ypoBoPi 
KwcnoTbi b nna3Me KpynHoro porararo CKOTa; 
cpaBHeHute c boahwm pacTBopoM 
LieQbTnoc^ypoBoro HaTpufl. 

UJecTHaAMaTb Ten^T Hoistein neMuinw 
KpMCTannnMecKOt^ cbo6oaho« L^eqbTHoqbypoBoPi 
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KHcnoTotf b MacnflHCM cycneH3MM /100 Mr/ iwri/ 
mjim ^4>™oqbypoBbiM HaTpneM NAXCEL®, 
crepiinbHbiw nopotuoK/ b BHAe BOflHoro 
pacTBopa /50 Mr/MJi/ noAKO>KHO (SC) b 
nepeKpecTHOM nconeAOBaHnn (Ka>KAbifi TeneHOK 
nojiynan Kaacflbitf bha neMeHHn) c 
AByxHefiejibHbiM nepepbiBOM Me>KAy Aoaawn 
(2,2 Mr aKTMBHOc™ no uecjDTMoqbypy/Kr Beca 
Tena). OT6npann cepnw oopaaijoB KpoBH b 
TeneHne 120 MacoB nocne npneivia neKapcTBa 
Ann npoBeAeHMfl aHann3a Ha coAep>KaHtfe 
i^eqbTHoapypa w ero MeTaoonwTOB 
(onpeAenneMbix b bha© 

Ae3<}3ypoMrii4ec|3Tn4>ypai4eTaM^Aa MeTOAOM 
BP>KX). nepBMMHbiPi peujaiOLAMPi nepeMeHHbitf 
napawieTp - sto BpeMn, b TeMeHHe KOToporo 
KOHi^eHTpai^nn MeTaoonwTOB u^ec|)Tnoc}Dypa 
ooraioTcn Bbiiue 0,2 MKr/Mn /t> >02 /, TorAa KaK 
BTopuMHbie peiuaKJii^ne nepeMeHHbie 
napaweTpw - sro oTHOCHTenbHan nnom,aAb noA 
KpuBofi aaBMCHMOCTH KOHMeHTpaqnn - BpeMn 
/nnK/ neneHun h pa3Apa>KeHi/ie Meora ytcona, 
oi^eHWBaeMoe nepeA OMepTBeHMeM c noMow,bio 
BH3ysuibHoro v\ MaHyanbHoro HaonK>A©Hnn 
iwecTa yKona b TeneHHe BpewieHH. M t> >Q2 n 

nnK paccHHTbiBann, wcnonb3yn KaK MeroA 
npeACKa3aHi^n o>apMaKtfHeTKMecKoro 
ypaBHeHi/w, TaK \a npnMoPi rpaqbkiMecKHii MeTOA 
TpaneuonAOB /nnK/ vi 

norapMCjDMUHecK^MHeKHyio HHTepnonmji/iio 

MacnnHan cycneH3i/in KpncTannwMecKoPi 

CBOOOAHOfi U\ecflTHOCf>ypOBOfl KWCnOTbl B TOfl we 

Mepe 6tfonornMecKH npneMnewa, mto h 
i^ec(DTMOcf)ypaBb!« HarpnW npn noAKo>KHOM 
BBeAeHHU IP > 0.05/. CpaBHBHMe c 
t >>02 qecjDTMoc^ypoBoro HaTpwn /45.50 Mac/ 

ooHapyrcuBaeT, mto t >>02 KpHcrannHMecKofl 

cBo6oAHotf L^ectDTHoqbypoBoK KucnoTbi /121.58 
Mac/ cymecrBeHHO Bbiiue IP < 0,0001/. 
KoHeMHan qbasa nepnoAa nonypacnaAa 
/ coc-TBSTCTBy to me ro nepnoAy b a6cop6i^nn 
4>apMaKMHeTMHecKow MOAenn 
nepeBopaMMBaHMfl/ cboooahoA uecfrrHocfcypoBoti 
KwcnoTbi b Macne raKxe cymecTBeHHO Aonbiue. 

ripuMep 7. PacTBopeHne MacnnHbix 
cycneH3wfi KOMno3ML^HM ijeqVri/iocfeypa in vitro. 

06pa3L^bi KpucTannuMecKotf cbo6oahoB 
i^eqbTVioqbypoBoR KucnoTbi, aMopqbHofi 
cbo6oahoR qecjDTHoqbypoBoK KWcnoTbi 
/nonvMeHHotf, KaK onkicaHo b npt/iMepe 1/ m 
KpucTanriMMecKoro xnopucTOBOAopoAHoro 
L^eqbTMoqtypa no 100 Mr KajKAbifi, 
npuroTOBJieHHbie b bha© MacnnHbix 
KOMno3i/iu>iia, KaK onwcaHO Bbiiue b npuMepe 4, 
aarpyxann b TeqbnoHOBbie cocyAbi Ann 
pacTBopem/ia h aaKpbmann MeM6paHo8 Ann 
A^ann3a c nooronHHofi njioL^aAbto 
noBepxHocTH. 3arpy>KeHHbie cocyAbi noMeLU[ann 
b craHAapTHyio annapaiypy Ann pacTBopeHun, 
coAep>KaiAyio 500 mji boahom cpeAbi Ann 
pacTBopeHkin c pH 7 c nepeMeiunBaHneM 
nonacTHOM MemanKoPi, BpaLAaiou^ePicn co 
cKopocTbio 50 o6/mmh /RPM/. 

nonyMeHHbie pe3yribTaTbi npeACTaaneHbi 
HM>Ke Ha cfwr. 6/. Bee KOMno3Hi4nn dpv\r. 6 
coAep>KaT 100 Mr/Mn. noKa3aHO oaho 
CTaHAapTHoe oTKnoHeHne /cm/. 06pa3ei4, 

0603HaMeHHblCH HH3KOKpHCTaJU1HMHblM, Ha 
OCHOBaHUM peHTreHOBCKHX AaHHblX 6bfJ1 

KpucTann^MecKMM npuMepHO Ha 32,7%; 
oGpaseu, o6o3HaMeHHbiW KaK 

BbicoKOKpMCTannnMHbiPi, - npWMepHO Ha 74,7%. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



-11- 



KoMno3ML4MM, coAep>KaLAMe KpucTanjiMMecKUM 
xnopMCTOBOAopoAHbiM ue4>Tno<i>yp n aMopc^Hyio 
cBoSoAHyio L^eqbTMocjDypoByio KucnoTy, oneHb 

6blCTpO BblCB060>KAaK)TCn M3 KOMn03MU[MM B 

pacTBopniou^yio cpefly- KoMno3ni4HH 
KpucTanriMMecKOd cbo6oaho« i^ec^TMoqbypoBoi^ 
KUcnoTbi, ocoSeHHo BbicKOKpucTannnMHoro 
o6pa3i^a, npojqBnnKDT cyiMecTBeHHO noHM>KeHHyKi 
cKopocTb BbiCBo6o>KAeHMn neKapcTBa B BOAHOe 
pacxBopnioLAee npocrpaHCTBO. 

ripuMep 8. CocTOflHMe MacnnHbix cycneH3HM 
cbo6oaho^ L4ecf)Tkioo>ypoBO^ KMCnOTbl, 
noAKO>KHo BBeAeHHbix b nna3My KpynHoro 
poraToro cKOTa. 

KpynHOMy poraTOMy cKOTy bboawiui 
eAUHMMHyw Aosy (4,4 Mr/Kr Beca Tena) 
KpMCTann ui m ecKO K cbo6oaho^ uecf3Ti40o>ypoBoPi 
KucnoTbi h aMopcf)HoPi cbo6oahom 
L\ea>THoqbypoBoPi KMcnoTbi /o6e nonynann 1^ M3 
o6enx cocTaBnnnirf KOMnoswunn, KaK onucaHo 
Bbiiue b npuMepax 1,3 v\ 41. KoHueHTpa^io 
i^ect3THO($ypa u Aeccf)yponjiL4ec|DTMOc|DypOBbix 
MeTa6oriMTOB onpeAennjiK b TeMeHne nep^OAa 
BpeMeHM 120 MacoB. B KaMecTBe nepBMMHoro 
pewaiomero KpnTepwn (KOTopbiK HMeeT 
Han6onbLuee oTHOLueHne k sqbqbeKTMBHOcTi^) 
paccMaTpuBanM BpeMn, b TeMeHne KOToporo 
KOHi^eHTpau|MM MeTa6onnroB L^ec^THoqbypa 
ocTaBanwcb Bbiiue 0,2 MKr/Mn/t> >0 2 /. MeHee 

Ba>KHbiMM pacMeTHbiMH napaMeipaMM nBnnn^cb 
nnomaAb noA kpmbo^ KOHueHTpaunn - BpeMn 
/nnK/ Ann Ka^KAoro npoi^ecca neMeHun \a BpeMn 
Aoct n>KeH wn MaKcuManbHoft KOHi^eHTpai^MH 

ft- max/- 

PeayjibTarbi rpaqbMMecKM npeACTaBneHbi Ha 
cjjwr. 7, npuBefleHHOM HMwe, b BMfle 3aBMCMMOCTH 
KOHi^eHTpau,nw 

Aeco>ypoMnL^ec(DTHocf)ypaLJieTaMMAa (AUA) b 
nna3Me bo BpeMeHM c wcnonb30BaHneM cpeAnwx 
ABHHbix Ann 6 >KMBOTHbix 16 npoL^eccoB 
neMeHun/. H i >>02 n nnK paccnuTbiBann KaK c 

noMOu^bio MeTOAa npeACKa3aHnn 
cJ)apMaKU!HeTHHecKoro ypaBHeHMfl, TaK m npflMbiM 
rpao>MMecKMM mbtoaom Tpanei^onAOB /nnK/ nnn 
c noMom.bio norapnc|3MMMecK^-JiMHePiHO^ 
i^HTepno/ini^kiM It > >Q J • t >>02 Ann 
KpucTanxiUHecKow cboGoahom i^ec{)TMoc|DypoBoP! 
KUcnoTbi cocTaBuno 101 Mac nocne BBeAeHun, 
TorA^ K3K Ann aMopo>HoR cbo6oaho^ 
qeqbTMoqbypoBoi^ KucnoTbi 3Ta Ben^MMHa 
oKaaanacb paBHO^ 41 Macy. KpoMe Toro, 
cpaBHeHne BenuMMH nnK noKaabiBaeT, mto Ann 
KpHcranni/iMecKoft cbo6oaho« L^eqbTHoqbypoBO^ 
KucnoTbi ee 3HaMeHMe 6onee MeM b Asa pa3a 
npeBocxoAUT 3HaMeH^e SToro napaMeTpa Ann 
aMopqbHOW cbo6oahom L^eqbTnoqbypoBoPi 
KucnoTbi, 3anBJieHHoe paHee (183 MKr.Mac/Mn b 
OTJlHMtfe ot 70 MKr.Mac/MJi). 3to oco6eHHO 
b3>kho b CBeTe Toro, mto Ase nonyMeHHbie 
qbopMbi AaiOT cTaTMCTHMecKM GKBMBaneHTHbie 
nuKM KOHi^eHTpai^MR (9.1 MKr/Mn Ann aMopctDHoC^i 
M 7,3 MKr/Mn Ann KpucTannMMecKoPi cbo6oaho« 
L4ea>TMOQbypoBoi^ KucnoTbi). npw btophmhom 
nsMepeHnn An^TenbHOCTM BbiCBo6o?KAeHMn 
(BpeMn ao nMKa KOHL^eHTpaqnn ft m&x l) 
KpucTannnMecKan obopMa cbo6oaho^ 
L^eqbTHoqbypoBofi KucnoTbi nponBnneT 6onee 
AonroBpeMeHHoe BbicBo6o>KAeHMe no 
cpaBHeHMKO c aMopqbHO^ cJdopmom 18 MacoB b 
oTnuMiie ot 2 MacoB/. 

npwMep 9. CocTonHMe KpwcTannnMecKoro 
qecf)TMOcf)ypa b bma© MacnnHbix cycneH3n8 b 
nna3Me: cpaBHeHne KpucTannnMecKoro 
xnopucTOBOAopoAHoro L^eqbTnoqbypa m 
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KpucTannnnecKOM cboGoahok LjecjyrwoqbypoBoPi 

KHCJIOTbl. 

B pasHbix, ho ananon/iMHo npoBeAeHHbix 
nccjieAOBaHUflx, ocymecTBJieHHbix b oahoFI w 
Toft >Ke Jia6opaTopnM, KpynHOMy poraTOMy cKOTy 
noAKOKHo BBOAwnn cycneH3MM KpucrannwHecKow 
cboooahoE L^ecfrrnoqtypoBoE KMcnoTbi /L4<t>K/ n 
KpucTannnMecKoro i^ec^THOc^ypa n/iApoxnopnAa 
/HCI/ Ib AQ3e 2,2 wir/Kr Beca Te/ia. B Ka>KAOM 
3KcnepwMeHTe oT6npafin o6pa3i^bi nnasMbi b 
TeneHne 1 20 MacoB nocne BBeAeHws neKapcTBa 
aha onpeAeneHUfl coAepwaHMfl uiectDTMOcpypa m 
ero weTaooriMTOB. Pe3yjibTaTbi npeACTaBJieHbi 
rpa*MMecKM Ha cfcnr.8, npuBeAeHHOfl Hiwe, b 

BMA© 3aBI/lCHMOCTH KOHLjeHTpaL^H 3TKX BeUJ,eCTB 

b nnaswie /b norapncf)MHMecKO^ LUKane/ ot 
BpewieHM c Mcnonb30BaHneM cpeAHHX AaHHbix 
Ana 16 >KHBOTHbix /16 npoLjeccoB neMeHWfl/. B 
KanecTBe nepBoro peiuaioLi^ero KpHTepHfl 
(nweioiAero Haki6onbtuee oTHOiueHMe k 
3c()cf>eKTMBHOCTii) paccMaTpHBanw BpeMfl, B 
TeMeHne KOToporo KOHL^eHTpaL^irf MeiaSonnTOB 
Me$THocf>ypa ociaBanncb Bbiiue 0,2 MKr/M/i 
ft >>Q2 l. MeHee BawHbiMH KpwTepuflMH 

napaMeipoB flBnantfCb nnomaAb noA KpHBofi 
KOHi^eHTpai^nn - Bpeivm /riflK/ Ana Ka>KAoro 
npoi^ecca JieMeHkia, a TaKMce Bpewm AocTMHceHHfl 
nuKa KOHi^eHTpai^nn w caMa MaKCHManbHan 
KOHmeHTpaqMn. 

BennHUHbi nriK aha flByx KpucTannnMecKnx 
cjDopw oKasanncb cpaBHMMbiMM /103,3 An* 
KpirfCTanflHMecKoro xnopucTOBOAopoAHoro 
i4ecjDTWocf)ypa w 121,3 Arm KpMCTannwMecKoR 
cbo6oaho^ L\ec(3TMOct>ypoBoi?i KHCJlOTbl/. OAHaKO 
napaiweTp t >>0 2 , npwMeHfleMbift An* onucaHMn 

BJlWflHMfl AnMTeJlbHOCTM BblCBOeOKAeHMfl, 6blJl 

cy mecT Be h ho Bbiiue Ana KpwcTajini/iMecKoia 
c)DOpMbi cboooahoH KUcnoTbi /121.6 Mac b 
OTnuHne ot 38,5 Mac /. TaK >Ke, KaK aMOpcfcHoe 
Beu^ecTBO, ynowflHyToe b npyiMepe 8, 
KpucTajinnMecKaa xnopMCTOBOAopoAHaw cfopMa 
noKa3biBaeT 6onee obicrpoe BbicBo6o>KAeHwe no 
cpaBHeHMK) c KpirfCTanJiHMecKotf, cboooahoC* 
khcjiotoB no KpviTepi/sio i mgx (2 Maca Ana 
rMApoxnopMAHo^ cpopMbi b ornMMne ot 8 MacoB 
Ana KpucTanriMMecKO^ kmc/iotho^ cpopMbi). 

KpaTKoe onwcaHue c£nryp: 

<t>v\r. 1 . n4>l4K-cneKTp aMopqbHow cbo6oahoh 

l4ec|3TMO0ypOBOM KMCJIOTbl. 

Our. 2. HOUK-cneicrp KpMCTannHMecKotf 

CB06OAHOM Uect3THO0ypOBOM KHCJlOTbl. 

Our. 3. flPJI - AHc|DpaKTorpaMMa aMopcf)HoB 

CB060AHOfl L^eCfcTI/IOCfrypOBOfi KHCJlOTbl. 

Our. 4. flPil - AW0paKTorpaMiwa 
Kpi/icTannnMecKO^ cboooahoH LjecfrmocfeypoBofi 

KHCJlOTbl. 

<t>nr. 5. flPJI - AM$paKTorpaMMa 
KpucTannMHecKOM cbo6oahom L^eqbTMOcfjypoBon 

KHCJIOTbl. 

0^r. 6. CpaBHeHne pacTBopeHwa MacnaHbix 
cycneH3MM uecfcrrHocfcypa. 

0nr. 7. KpHBaa coAep>KaHna B nnaswie 
cbo6oahoR L^eobTMoqbypoBoPi KMcnoTbi: 

aMOp4>HOfl no CpSBHQHUK) c KpucTajinnMecKOM. 

Our. 8. l4ec(3TMo4>yp b nna3Me: 
xnopucTOBOAopoAHbiK qeqbTnoqbyp no 
cpaBHeHMK) c KpucTannKMecKofi cbo6oaho^ 
kmcjiotoK. 

Our. 9. CpaBHeHne ckopoctm pacTBopeHMfl 
L^eq^TMoc^ypa. 

OopMyna M3o6peTeHM5i: 

1 . KpMCTannMMecKafl 

7-[2-(2-aMMHO-1 ! 3-TMa30Jl-4-MJl)-2-MeTOKCMMMMH 

o)ai4eTaMMAo] 



-3-[(ct)yp-2-MJiKap6oHnn)TMOMeTnn] 
-3-i4eqbeM-4-Kap6oHOBaa KMcnora qbopMynbi I 
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2. KucnoTa no n.1, HMeioiAa^ cneAyiOLMMe 
xapaKTepucTMHecKne A^4>pa^^oHHbie nwm 
nopouJKOBOi^ peHTreHorpawiMbi, npi/iBeAeHHoiTi b 
KOHi4e cjjopMynbi M3o6peTeH^fl. 

3. 0apMau|eBTHMecKafl KOMno3umnfi 
aHTn6noTi/iMBCKoro Ae^icTBUfl, coAepwamafl b 
KaMecTBe aKTHBHoro MHrpeAneHTa 

7~[2-(2-aMMHO-1 ,3-THa30Jl-4-HJl)-2-MeTOKCHHMMH 

o)at4eTaMMAO] 

-3-[(c|Dyp-2-^JiKap6oHi4Ji)T^oMeTMri]-3-uectDeM-4-K 
apSoHOByio KHcnoTy cfopMyribi I 



C-OH 



2 Vwc-»,H/ 

l V il II 

MO 

OCH 3 

OTJikwatoLi^aflcsi TeM, mto 40 - 70% yK33aHHOM 
KMcnoTbi flBiifleTcn KpiicTajiJiUMecKO^ qbopMo^, a 
ocranbHaw nacTb - aviopcfrHotf. 

4. 0apMaqeBTHHecKan KOMnosni^vifl no n.3, 

OTJIMHaiOLUaflCH TSM, MTO OHa AOnOJlHMTeJlbHO 

coAep>KHT cpapMaM.eBTMMecKM npnervineMbie 

HOCMTenM M AO^aBKM. 

5. <J>apMaMeBTMMecKafl KOMno3HUMfl no n.3, 
oTiiMMaioLi^aficfl TeM, mto 50% yKa3aHHO« 
KMcnoTbi HBJifleTCfl KpwcTannHMecKoB. 

6. <t>apMaL4eBTHMecKaji KOMnoswuHfi no n.5, 
oTJiUMatou^aflCfl TeM, mto 70% yKa3aHHotf 

KUCnOTbl ABJlfleTCfi KpMCTanXIHMeCKOM . 

7. <J>apMaiieBTHMecKafl KOMno3ni4Hfl aha 
jieMeHMfl SaicrepwanbHbix WHqbeKUHi^ y MenoBeKa 
Mnn wwBOTHbix, coAep>Kamafl b KaMecTBe 
aKTHBHoro MHrpeAneHTa 

7-[2-(2-aMWHO-1 l 3-TMa30n-4-MJl)-2-MeTOKCMMMMH 

o)ai4©TaMMAo]-3-[(43yp-2-MriKap60HMJi)TMOMeTMn] 
-3-i^ecf)eM-4-Kap6oHOByio KMcnoTy qtopMynbi I 




.--KjI 



m cf)apMaL4eBTiiMecKH npueMfieMbie HocnTexiw 
v\ Ao6aBKM, oTr!MMaioii^a?ic5i TeM, mto OHa 

COAep>KMT 3CjDCj3eKTMBHOe KOJIUMeCTBO yKa3aHHoK 

KMcnoTbi b KpMCTannnMecKo^ cfropwe. 

8. «1>apMaqeBTMMecKafl KOMno3Hi4M5i no n.7, 
oTJiwMaKJinaflCfl TeM, mto KpucTannHMecKoe 
coeAMHeHwe cjDopMynbi I BbiCBo6o>KAaeTCH \as 
Hee nocreneHHo. 

9. ^apMaL^eBTHMecKafl KOMno3H>4^ no n.7, 
OTJiHMaiomaflCfl TeM, mto OHa BbinonHeHa b 
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qbopMe, npnewneMOM fin* noAKo>KHOti m 

BHyTpHMfalUJeHHOM HH~beKmMM. 

10. OapMau^eBTMMecKafl mMnomuyi^ no n.7, 
OTnunaioinaacfl TeM, mo OHa coa^P^t 20 - 200 
Mr/MJi coeAUHeHua qbopMynbi I. 

11. 0apMaL\eBTHMecKan KOMno3nmdfl no n.7, 

OTJIHMaiOmaSlCH TeM, HTO OHa He HBJlfleTCfl 
BOAHOi*. 

12. OapMat^eBTHHecKafi KOMno3imnFi no n.1 1 , 
oTnwHaHDLi^aflCfl TeM, hto OHa aBnaeTCH 

MaCJlflHOW. 

13. 0apMaueBTMMecKafl KOMno3KUWfl no n.12, 
oTnwMaioiAaflCfl TeM, hto wacno Bbi6paHO M3 
rpynnbi, BKJiroHaiomefi xyKypysHoe, apaxwcoBoe, 
KyH>KyTHoe, onuBKOBoe, nanbMOBoe, 
cacfDJiopoBoe, coeBoe, xnonKOBoe, pancoBoe w 
noAconHeMHoe n wx cMecn. 

14. Cnoco6 nonyMeHMfl KpucTannuMecKoft 
7-[2-(2-aMMHO-1,3-Tna3on-4-nn)-2-MeTOKCMMMHH 
o)ai4eTaMkiAO] 

-3-[(cf>yp-2-iiJiKap6oHiiJi)TkiOMeTMn]-3-i4ec{)eM-4-K 
ap6oHOBOM KWciioTbi qbopMynw I 




oTnvmaioLUMMCfl TeM, hto cycneH3Hio 
KpucTaJinnnecKoii xnopucTOBOAopoAHoCi conn 
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coeAMHeHHfl qbopMynbi I b cMecu, coAepacameti 
aofly h cMeuJHBaiometfcfl c boaoPi opraHMHecKi/ifi 
pacTBopnTenb, o6pa6aTbiB3K)T 
nornBUHnnnupwA^HOBbiM nonnMepoM, us3 
nonyneHHoPi cMeci/i yAanaioT 

nonMBMHunnwpviAMHOBbi^ noxiMMep 
qbMJibTpoBaHMeM M nonyHeHHbifi 4)MJlbTpaT 
ooiaeAMHflioT c BOAofi, TeMnepaTypa KOTopofl 20 
- 60°C, m 3aTeM nonyneHHyio npw stom cMecb 
nepeMeiUMBaiOT. 

15. Cnoco6 no n.14, OTnunaioLUMMCfi TeM, hto 
cMecb nepeMeuuMBaioT b TeneHiie 30 muh - 24 h. 

16. Cnoco6 no n.14, oTJiMHaioLAMMCfl TeM, hto 
pacTBopnTerib BbiSwpatoT M3 rpynnbi, 
BKnioHaicinee* ai^eTOH, TeTpartiApocfiypaH n 
araHon. 

17. Cnoco6 no n.16, oTnuHawLqw^cfl TeM, hto 
pacTBopviTeneM flBrmeTCfl TerparwAPocfeypaH. 

18. Cnoco6 no n.14, oTnunatouuMMCfl TeM, hto 
TeMnepaTypa BOAbi 40 - 60 °C. 

19. CnocoB no n.18, OTJinHaroiU|MMCfi TeM, hto 
TeMnepaTypa BOAbi okojio 50 °C. 

20. CnocoB no n.17, oTnunaio lam Pica TeM, hto 
cooTHOLueHne BOAbi h TeTparnApocjDypaHOBoro 
pacTBopa coeAMHeHUfl qbopMynbi I 10:1 - 2:1 no 
o6-beMy. 

21. Cnoco6 no n.20, oTnwHaiOLAHficsi TeM, hto 
cooTHOweHne BOAbi w TeTparnAPOo>ypaHOBoro 
pacTBopa coeAHHeHHfl qbopMynw i 
npw6riM3MTeribHo 3:1. 

22. Cnoco6 no n.15, oTnunaioiAMMCfl TeM, hto 
CMecb nepeMeujMBawT b TeneHwe 30 mm h - 4h. 

23. CnocoB no n.22, oTnunaioiAMMCfl TeM, hto 
CMecb nepeMeiuMBaiOT b TeneHwe 30 mmh - 1 h. 



o 

to 

00 
<0 

to 

CO 



45 



CO 

a> 

00 

en 



so 



ss 



60 



-13- 



k : jiH^paKUHOHHKifi iihk ajiioMHHHeBoro nepatarrenH o6pa3«a. 
*x: + 0,10°. 

jf. : OTHOCHTenfcHyw HHTeECHBHOCTB Kawjaoro miKa onpeHejiiiJiM, coot- 

HOCH ero HHTeHCHBHOCTB C HHTeHCHBKOCTBJO C8MOrO CHJIbHOrO 

n«Ka npn 3KaieHHH yrna 15, 3°, npHHHMaa ero 3a 100. 
: Hhkh i npHBeaeHHue b SToii Tafinme, - 3fO iihkh c OTHOCHTejife- 

HOft HHTeHCHBHOCTbW 60Jlbffle lO. 
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yroji ABa T3Ta *MemnocKOCTHoe OTHOCMTeJibHafl hhtsh- 

/20/ xx /rpaAyci,i/ paccTOHHMe chbhocti>, # 5 °° 

/AHrcTpeMH/ /ycnoBjHHe &pjahiai#s/ 
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TA5JWLIA I 
XAPAKTEPMCTMMECKKE flH<l>PAKL|MOHHbtE flMKM 
PEHTTEHOrPAMMbl KPHCTAJUIMHECKOR CBOEOflHOK 
l4E*TMO<t>yPOBOfl KMCHOTb! 
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Won flBa-T3Ta(rpaAycw) 


Me* n jiockoct Hoe 

paCCTOflHMe (AHPCTpeMbl) 


OTHOCMTeJlbHafl 
MHTSHCMBHOCTb# f 

(ycnoBHbte ef\m»i\b\) 


38.45* 


2.339 
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Ta6jinua n 

CPABHEHHE CBOfiCTB KPHCTAJ1J1HHECKOH CBOBOHHOR UESTHOSYPOBOft 
KHCJtOTbl, AMOPSHOH CBOBOHHOfl 10S©THO*yPOBOB KHCJlOTbl H KPKCTAJ1- 
JlHtlECKOrO XJIOPHCTOBOJiOPOflHOrO UE*THO©yPA 





CBOfiCTBa 


KpucTan JiH^ec Kaa 


AMOp$HaH CBO- 


KpHCTajutsmec- 






cBo6onHaa KHCJIO- 
Ta 


60JlHaH KHCJIO- 

Ta 


Kan xJiopHCTO- 

BOOIOpOSHaH 
COJIb 




TepMH^ecxaa 


na^ajio » 212°C 


Ha^ajio = 144°C Ha^ajio = 187° 




yCTOftMHBOCTb 


HHK = 222°C 


1TWTC = 177°C 


nHK = 192°C 




/TewinepaTypa 
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M6TOBOM C^^C/ 










PaCTBOpHMOCTb 


8 Mr/MJi 


lOO Mr/MJi 


100 mt/mji 




- pH 7 
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